hy 


zl) Years After 
THE Bomb: 


Nuclear Legacy 


Windows 95 
Arrives 
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TACOMA. 

A whole NEW line of TRUCKS from TOYOTA. 
STRONGER. FASTER. BETTER. That’s the GOAL of every competitor. 
To OUTPERFORM the field. To be the BEST there 15. 

Introducing TACOMA. The new BREED of Toyota Truck. 


With three totally NEW engines that deliver 


MORE power up and down the line than ever 


before. A 4-cylinder 2.4-liter POWERPLANT 


New powerful I80-hp З.Я Шет V6 
engine outmuscles the competition’ that outperforms the leading com petition's 
best and biggest VOST 


standard V6s, even carrying a half-ton payload.’ 


Spa 20u5 Магар interior 


And a 3.4-liter V6 that OUTMUSCLES their biggest мея," accommodates flue." 
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RESPONSIVE handling. Braking power that stops shorter, 
FASTER and more CONFIDENTLY.” Even class-leading 4X4 ground 
CLEARANCE. Plus the added SAFETY of a driver-side air bag.’ 


Altogether, it’s the heart and soul of a WINNER. 


The new TACOMA has ARRIVED. And it’s every inch a CHAMPION. 


Call 1-800-GO-TOYOTA for a BROCHURE and the байл base payload 
and highest standard towing us. 


location of your NEAREST DEALER. leading competitors.” 


CD TOYOTA TACOMA 


[ Love What You Do For Me 


M1995 Tisma Motor Sales, LUSA. Inc. Buckle 1 p! Do и for those who leve vou. *USAC-certified acceleration tests, w/ and w/o LODO-Ib payload of “Tacoma 4x2 2 4L 3-spe« d vs. similarly equipped 

Chevy 5-10 and Ford Ranger standard Vis. **USAC-certified acceleration tests. Tacoma 4x4 3.4L Noracab automatic vs. similarly equipped Ford Ranger and Chevy 5-10 dels with optional Vie 

***USAC-certified braking tests. Tacoma 4x2 24L 5-speed standard cab and 4x4 Xtracab automatic models vs. similarly equipped Chevy S410 and Ford Rangers. "To help avoid serious injury 
ilways wear your seatbelt, Driver-side air bag is a supplemental restraint only. U Towing comparison vs. Ford Ranger and Chevy 5-10, *f With 60/40 split bench seat. 


With technology changing so quickly, 
its only natural to wonder whether the 

computer you buy — 
today will be V 6 


2 Ww 


` * 
\ ы 


obsolete tomorrow. \ | e^ чег 
Thats why Apple designed the Macintosh? 
Performa’ for tomorrow as well as today. 
You grow with your Performa. 

Performa comes with all the software 
you're ever likely to need — enough to write 
letters, do a household budget, bring work 
home from the office and more. 


Performa is also easy to learn and use, | 


right out of the box. So this computer can 


help your kids from the first day of kinder- | 


garten through the last day of college. 


If your interests grow or change, thou- 
sands of different programs are available to 
meet your needs. Plus, since more homes _ 


Can 


a personal computer 
grow up with your family? 


la other brand, youre assured access 


to the newest, most exciting software. 
Apples unique plug-and- 
Bes) play philosophy makes 
[— ДЕЎ | it easy to add new capa- 
bilities to wr Performa— today, tomorrow 
even years down the road. 
Plug-and-play means exactly what 
it sounds like. If you want to add a printer, 
just plug it in. If you need more storage 
space, just plug in a hard drive. And so on. 
There are no cards to fool with. No 
complex CONFIG.SYS or AUTOEXEC.BAT 


s _ | The Macintosh Performa 
in 7. Mi | comes with a keyboard, a 
у [=т= _ ж | color monitor’ a mouse 
NOT ا‎ нет 
Г АФ | mention built-in 
a fax/modem and, with ~ 
most models, an integrat- 
ed CD-ROM drive. And one 


other thing: room 10 grow. 


and schools use Apple" computers than E- Жеме, EN 4 22 P. zs i 


esent adito 


files to modify. No other computer makes — 


it this simple to add what you need. 
Such as, extra memory. And now the 
Performa is available with the PowerPC" 


| chip (making it even harder to outgrow). 


And every Performa also comes with a 
full year of in-home service and a lifetime 
of toll-free telephone support (making your 
future virtually worry-free). 

So year alter year, your family can enjoy 
the kind of power you buy a computer for ` 
in the first place. The power to be your best? 


Performa Š 


The Family Macintosh 
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NEWSFRONTS 
Science & Technology 23 
Computers & Software 32 
Home Technology 35 


BEYOND Visual RANGE: 
Fıvınc THe F-22 

AA | 

The F-22's stealth and supersonic fighting speed dramatically at 
ter the tactics aviators must master. New computer and display 
technology protect the pilot un mnia meltdown. 


Flying the F-22 


Fifty years after the first atomic blast, the otom’s awesome po- 
tential for peacetime use os well as for “mutually assured de- 
struction” remains with us. - 


The technology unleashed by bomb builders was supposed to 
bring us cheap, clean energy. But operating nuclear power 
plants has become so expensive that many are quietly mutat- 
ing into radioactive waste dumps: 


a 


Opening Up 
Windows 95 


Three years S he diss iind li Now they're 
back, with a vengeonce, marking phase two of the restructuring 
of the American Museum of Natural History's fossil halls. 


Space Invaders 


Microsoft's long-awaited successor to the world's most popular 
operating system for PCs proves that change can be benefi- 
cial...if a bit painful. 


` THE Last VOYAGE Or 

THE HIDDENSEE 

SS | 

Soon to be done fo New Yorks Intrepid Sec-Air Space Muse- 
um, this Cold War relic, the largest piece of former Soviet military 
hardware owned by the U.S. Navy, still has secrets to share. 


| ae INVADERS 
o Мн comfort, and handling. 


We test-drive four indispensable household appliances: the Dodge 
Caravan, Ford Windstar, Honda Odyssey, and Pontiac Trans Sport. 
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Dinosaur Tales 
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EDITOR'S 


THe Summer Or 1945 


alf a century ago in the summer 

of 1945, American scientists un- 

locked the awesome power of the 
atom to cause lethal destruction— 
demonstrated by the bombs dropped 
on Hiroshima and Nagasaki. They also 
created a new source of energy—the 
birth of nuclear power generation. 
This monumental scientific achieve- 
ment carried with it a price tag, called 
nuclear waste disposal, with which 
we've yet to come to grips. 


Monumental legacy: Fifty years after the break- 


through atomic test explosion in the Nevada 
desert, we still don’t know what fo do with 
deadly nuclear waste. 


We know from the aftermath of the 
Japanese bombings and a handful of 
nuclear reactor accidents that expo- 
sure to radiation from nuclear materi- 
als and fission products can be highly 
dangerous. The effects of radioactivity 
range from cancers to genetic muta- 
tions to death at high dosages. With- 
out precautions, nuclear waste can in- 
filtrate our air, water, and food supply. 
And the spent nuclear fuel remains ra- 
dioactive for thousands of years. So 
what do we do with it? 
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B. HORTON / PHOTOTAKE 


A clear and safe answer is not in 
sight. A number of “permanent” solu- 
tions have been proposed and legislat- 
ed, and millions of dollars have been in- 
vested for their creation. Will they 
work? The debate among scientists and 
politicians rages оп. As Senior Editor 
Dawn Stover points out in “Nuclear 
Legacy,” the result is an accumulating 
problem of really dangerous stuff that 
is only temporarily out of harm’s way. 


erhaps every scientific and techno- 
logical advance comes with a price 
to pay. Another example is the 
daunting job that pilots have keeping 
pace with super-sophisticated war- 
planes. The newest cockpits may look 
like video game displays, but behind 
the scenes, they've got the power of 
supercomputers. To learn how pilots 
deal with the new cyberfighters, avia- 
tion expert Bill Sweetman talked his 
way into a virtual ride in the world’s 
most advanced military aircraft: the 
stealthy F-22 fighter-bomber, due to 
make its first flight in 1997. 

After he “flew” the plane in the same 
F-22 simulator that engineers and pi- 
lots use for training and development, 
Sweetman came away with this insight 
on how computer power and pilot deci- 
sion have been meshed. “The system is 
designed to leave the pilot in control of 
tactical decisions that only a human 
can make, while using automation to 
sort through the raw information flood- 
ing in through the aircraft’s sensors 
and communications devices.” 


eanwhile, coming to a display 
screen much closer and famil- 
iar to you and me, is the latest 
and greatest operating system for per- 
sonal computers. The much heralded 
and long awaited new version of Win- 
dows will be available before this sum- 
mer is out. Contributing Editor Chris 
O’Malley has been working his way 
through the prerelease “beta” versions 
of Windows 95 and files a hands-on 
preview in this issue. 

My view? Windows 95 is a giant leap 
in the right direction. It is rich with 
new functions, slick, and smartly de- 
signed with improved ease-of-use fea- 
tures. But even this powerful new soft- 
ware isn't the answer to my ultimate 
dream: a day when computers are as 
simple and intuitive to use as toasters. 
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IF YOU'RE SETTLING Fon А No-NAME ENGINE, 
Be SURE You Buy NAME-BRAND SHOES. 


wee There are brand names you know and trust for just about all of 
Fi life's necessities. But until now, no nationally known brand name for 
ieee remanufactured engines. 
ли But now, AC-Delco has put its brand оп reman. You get а known 
and trusted name. A full line covering most makes and models. And 
a limited 12-month, 12,000-mile full parts and labor warranty, 
honored nationwide. 
Now when you get back on the road with a reman engine, you can 
have confidence you'll be driving all the way. 
Call 1-800-AC-DELCO for details. 


AC-Detco. It’s Like BUYING TIME. 


AC-Delco Engine 


This One 


ШШ 
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Cover QuUALM 


en I read the cover line “Digital 
‘Cameras Arrive” [June], I expect- 
ed that digital cameras were replacing 
film-based ones. Instead, your story 
states that this technology can’t yet 
compete with film. A better cover teas- 
er would have been, “Digital Cameras 
Arrive, But Don’t Throw Away Your 
Film Yet.” 
Paul Discher 
St. Louis, Mo. 


е way you view photos on this digi- 

tal camera—sitting around a TV or 

crowded around a very small screen 

—is a big drawback. For me, the beau- 

ty of photographs is that you can take 
them anywhere. 

Jordan Holmes 

Orangeville, Ont., Canada 


B “Drowning in the Net” [June], you 
say that the Internet is not a free 
ride. But I usually access the Internet 
through a FreeNet. For a $5 donation, I 
get the same information—though not 
the fancy graphics and real-time audio. 
FreeNets exist in most major cities. 
Rick Byers 
rbyers@freenet.niagra.com 


t was refreshing to see a publication 
strip away the hype and misinforma- 
tion regarding the Internet and get 
down to the essential truth in your ex- 
cellent article. But you missed one pow- 
erful use for the Internet: support for 
hardware and software and free soft- 
ware fixes from the manufacturers. The 
Internet is worthwhile for that alone. 
Murray D. Dundas 
Mdundas@freenet.calgary.ab.ca 


T: Internet is more than just “fuzzy 
satellite weather maps, canned audio 
clips from the president, unfettered ac- 
cess to obscure college journals,” as you 
suggest. To demonstrate its usefulness, 
I created a page for POPULAR SCIENCE 
readers that contains relevant links to 
articles in the June issue and some arti- 
cles from other previous issues. Take a 
look at http://www.catalog.com/lions 
den/popsci/ and then judge how useful 
the Net is. 
Ben Giddings 
3bg15@qlink.queensu.ca 


ү supplied a lot of Web sites in 

“Drowning in the Net,” but ne- 

glected to mention whether you have 
your own home page. 

Jamie Beedie 

Heltonville, Ind. 


POPULAR SCIENCE doesnt yet have a 
home page, but you can see us at the 
Smithsonian’s Ocean Planet Web site, 
http: / [ seawifs.gsfc.nasa.gov /ocean_ 
planet.com, and on the Electronic 
newsstand, http:/ /www.enews.com. 
Stay tuned for further developments. 


MARINE ALENS? 


s Sylvia Earle predicted (“Queen of 
the Deep," April], my learning 
about the diversity of life in Earth's 
oceans evoked concern about that life. 
But it also made me consider that, if 
life forms on Earth have evolved un- 
der marine conditions such as no sun- 
light and crushing pressure, the same 
thing could happen on other planets. 
Perhaps alien life forms could more 
closely resemble ocean creatures than 
the bipedal humanoids we commonly 
envision. 
Cathy Storr 
Gloucester, Ont., Canada 


No Risk, No Gain _ 


have to hand it to artificial-intelli- 
gence-researcher Rodney Brooks 
(“The Bad Boy of Robotics," June]. He 
is willing to take a risk to achieve 
something that others only talk about. 
Michael J. Lobsinger 

Jamestown, Md. 


WANTED: BETTER DRIVERS 


в Automotive Newsfront [June], 
you cover an infrared system that 
warns a motorist when another vehi- 
cle is in the blind spot. But the 
biggest fault I can see is that the 
driver must be using the turn signal 
to activate this system. My point: 
These gimmicks won’t make roads 
safer. Better driving skills will. 
Matthew Keown 
Ottawa, Ont., Canada 


$2,000,000 system to tell me 
whether or not it’s foggy [Automo- 
tive Newsfront, June]? Most drivers 
ascertain this quite reliably with their 
eyes, and then slow down to avoid 
problems. It’s the reckless drivers 


that most need this system, though 

they are also most likely to ignore such 
precautionary warnings. 

Mark 5. Puscas 

Temple, Texas 


MORE For THE MONEY 


a Dennis Davey may have 
set out to design the “most afford- 
able house inhabitable by two people,” 
at $10,000 and 225 square feet [Home 
Newsfront, June]. But for just $1,700 
more, I bought a 640-square-foot, two- 
bedroom manufactured home. This in- 
cludes carpet, appliances, drapes, 
forced-air gas heating, and insulation. 
Michael N. Ferguson 

Prescott, Ariz. 


STIL-STANDING STILL 


Wour statement in Looking Back 
[April] that “further efforts to har- 
ness the sun for desalination were un- 
successful” after 1945 is not exactly 
true. A functional solar still in Puerto 
Lobos, a fishing town in northwestern 
Mexico, produces 3,000 liters of water 
in summer and 1,000 liters in win- 
ter—enough drinking water for 60 
families. 
Rafael Cabanillas 
rcabanil@fisica.uson.mx 


Editors’ note: The uniform resource lo- 
cator (URL) for Yahoo mentioned in 
“Drowning in the Net” [June] has been 
changed to http://www.yahoo.com. 


e How does an automotive airbag operate? 
e How many more years will our sun 
continue to bum? 


POPULAR SCIENCE will answer your science 
| and technology questions in a new section 
to premiere this year. 


Mail questions to: Ask Popular Science 

Popular Science 

2 Park Ave. 

New York, NY 10016 
E-mail (from any online service) to our 
Internet address: 

AskPopSci@aol.com 


Or fox us at: (212) 481-8062 


Sorry, but only letters chosen for publication 
can be acknowledged or answered. 


Address your letters to Readers Talk Back, PoPuLAR Science, 2 Park Ave., New: York, М.Ү. 10016; fax them to 212-481-8062: or send electronic mail 
to AskPopSci@aol.com. The letters may be edited for space and clarity. Due to the volume of mail, we regret that we cannot answer unpublished letters. 
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Patented 
Acoustimass” bass 
module. Helps make 
a 60-ton runaway 


Home Theater Made Easy 


train sound like, 
well, a 60-ton run- 
away train. Hides 


out of view. 


So simple it 
comes in one 
box. Within 


minutes you'll 


be enjoying your 
favorite movies and 
Movie theater drama, music more than ever. 
concert hall excite- 
paratu. ens Remote with real 
sound from пуа control. Automatically 
Virtually Invisible" sets to surround sound 
cube speakers for for movies and TV, or 
left, center, right, two-channel stereo for 
and rear channels. music. Works right 
Each about 6" high. Lifestyle” music center replaces through walls. 


an entire rack of components. 
Includes built-in CD player and 
AM/FM tuner. Technology 
inside, simplicity outside. 


EES Pee See ee 


“You might call this product ‘home theater in a box,’ because everything is included and carefully thought 


out.... The performance is awesome, and system operation is very intuitive." – Home Theater Technology 


The challenge was clear. Develop the best sounding, easiest to use home theater system ever. The result 
is the Lifestyle* 12 system. Smaller. More convenient. With the kind of dramatic, lifelike performance 
you expect from the most respected name in sound. But hearing is believing, so call for dealers near you, 


1-800-444-BOSE ext. 562. 
BOSE 


Better sound through research. 


01995 Bose Corporation. |N93 708 


* . TIF HO Pheniom I- USAF ISSIR ТЕШ "fne ГЕС а. === 


(меи ПНТ Wr ADF — 


— = IE TACLE 
а 


ELECTRICS 


For personalized urban transport 
in Paris by the year 2000, 
Puegot and Citroán propose 
fleets of 7.2-foot-long, two- 
seater electric cars. Called 
Tulip (Transport Urbain 
Libere Individuel et Pub- 
lic), the project envis- 

ages Paris with 100,000 
of the 9.76-kilowatt (13- 
horsepower) cars. Annual sub- 
scription might cost $20, with a 
$5.50 hourly hire charge. Automobiles 
Peugeot, 75 Ave de la Grande Armee, 
75116 Paris, France. 


Touman INFO 


Wings: Korea to Vietnam, the first in a series of five military aircraft and aviation 
CD-ROMs, comprehensively covers aviation advances from 1945 to 1974. With 
detailed 3-0 renderings of 500 aircraft (F-40 Phantom Il shown), 1,000 fullscreen 
photos, and multimedia coverage of 200 weapons systems, the $50 CD-ROM 
stands out among specialized reference works. Discovery Channel Multimedia, 
7700 Wisconsin Ave., Bethesda MD 20814. 


SMART CARD 
Removing the Smart KeyCard to disable a Blaupunkt car radio sure beats 
hauling around the whole unit or its faceplate. In addition to the security 
code, the card stores a user's preferences in radio presets, volume and tone 
control, even display color. Available in Europe, the feature is being 
testmarketed in California this fall. Robert Bosch Corp., 2800 


"T poaz хос SAT 09и pay, 
ae” + | 


POWER PLUS SPEED 

The Power Macintosh 9500 is Apple’s fastest Mac ever. Available in two 
models, the 9500 is driven by a new PowerPC 604 chip running at either 

120- or 132MHz. Both models come with 16MB of memory and a quadru- 
ple-speed CD-ROM drive. The 9500/120 model, with a one-gigabyte hard disk, 
sells for about $4,700. The faster 9500/132, with a two-gigabyte hard disk, 
sells for about $5,400. 
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STEALTH 
BUILDING 


Using techniques originally 


— t 


developed for military air- Tig 
cratt, Britain's first [ue 
"stealth" building has spe- wm 
cial angles and complex : Ë i 
geometry to scatter radar ls sports equipment clutter- "lh 
energy down to a nearby ing your closet, your | 
car park—preventing dis- garage, maybe even 

ruptive echoes between air- your spare bedroom? Bikes, 

traffic control and aircraft. skis, racquets, camping 

The design reduces radar gear—you name it, Rack- 

reflection by as much as Roll can store it. With its 33- 

79 percent compared with inch triangular base, the rack i 

conventional buildings. | makes efficient use of space, М 

Erected at Heathrow airport, ће Com- and it can hold as much as \ 

pass Centre building is the new орега- 150 pounds of equipment. 


tions center for British Airways. 


The rack moves easily on its 
own rollers. Price: around 


x vil‏ ا 


$200. RackarRoll Co., 4606 | | 
Greenbriar Court, Boulder CO \! 
80803. 


d Se 
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FlexiZone technology on Canon's 
Е52000 Hi8 camcorder places you 
in control of the area of focus or 
exposure anywhere within the 

viewfinder. A thumb-operated con- 
trol (below) moves the focal box for 
instant focusing; pressing a button 
sets the contrast. The $1,599 cam- 
corder also features the first 20-pow- 
ег optical zoom lens. 


F: 


x HOT FLUE GASES OUT 
AND COMBUSTION 7 
Al 


ds 


чё. 


JIM MCNEILL 


BETTER-FLOW FLUE 

Conventional fireplaces soak up heated room air for combustion and then send 
that air up the chimney—along with unburned particles that add to air pollution. 
The patented Pure Energy Fireplace burns better: It draws upon outside air for hot- 
ter and more complete combustion, and its airtight brickJined firebox eliminates 
the loss of heated room air up the flue. Majestic, 1000 E. Market St., Huntington 
IN 46750. Price: about $1,900. 
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IT'S AS FINELY TUNED UNDER THE ROO 


In designing the Galant LS, we strived to create a car that excelled in every respect. It offers more interior room 


than Accord EX or Altima GLE” And with an available Luxury Package, there's plush leather trim, an 8-speaker 


INTRODUCING THE LUXURIOUS 


Mitsubishi/Infinity® audio system, plus meaningful luxuries like a power driver's seat you can adjust four ways, and a 


NEW GALANT LS. 


security system with remote keyless entry. There's also an exclusive feature called Mitsubishi HomeLink which lets 


you operate security gates, garage doors, even house lights, all as you pull up your driveway.’ Powering the Galant 


is a confident 141-horsepower* engine, with a very smooth automatic transmission. Anti-lock brakes are available, 


and dual air bags are standard. And, the Galant S starts at $14,421, while the Galant LS with Luxury Package is 


$23,273! Probably why Road & Track said,"It's without question, a lot of car for the money.""* To which you'll surely 


add,"A lot of finely tuned car for the money." For the Mitsubishi Motors Dealer nearest you, call 1-800-55MITSU. 


The New Thinking in Automobiles” 


* *Comparison based on most current information. "Mitsubishi HomeLink " System is exclusiveg flant in midsize sedan segment. House lights operable with 
і HomeLink's" optional Lighting System. **138 horsepower for CA Emissions Vehicles, МЕО тте пк available on LS model only. Prices exclude taxes, title, 
I license, registration fee, freight, dealer options, and charges. ***Road & Track 1995 Car BE Guide. 


DOVETAIL 
LOCK 


The angled bolts of the prototype 
Wedge Lock work like a mechanically 
operated dovetail joint: Once clamped 
together, the lock’s mating-paired sec- 
tions actually tighten their grip if an in- 
truder tries to force the door open. 
(The clear plastic model in the photo 
shows the construction.) Sprintage 
Ltd., 17 Lime Close, West 
Browmwich, W. Midlands B70 9U, 
England. A version for sliding doors 
should be available by year's end; 
price nof yet set. 
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| ports, with prices starting under $14,000. At a mere 148 inches, the pleasantly styled Sportage is a foot shorter than its four- 


——— r „ә 
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Debuting in early 1996, the Kia Sportage two-door may become the most inexpensive of a wave of two-door sport-utility im- 


door sibling (on sale now). But Kia Motors of South Korea retained most other features, including four-wheel drive and a two- 
liter 130-horsepower power plant. 


X ر‎ 


CurriNG 
EDGE 
“Whew. That was a close 
shave!” That's what Braun ex- 
pects to hear from anyone using its new 
Flex Integral Shaver. The device's free-floating | 
head features an "integrated cutter" with a distinctive ч. = TN 
operfooth design between two foils (below right). The blades See 
of the first foil handle most hair; the cutter trims the rest, then 
straightens it for the second foil. Price: $110 to $150, depending on model. 
Braun Inc., 66 Broadway, Rte. 1, Lynnfield MA 01940. 


ае 


COMPUTER ERASER 
Wacom’s new Erasing UltraPen takes ће penciFand-pa- 
per convenience of the “pen” and computer-digitizer 
tablet one step further. The UltraPen has a rounded pres- 
sure-sensitive cap at one end that acts as a default eras- 
er when used with graphics software from Adobe, Au- 
todesk Fractal Design, and Macromedia. Price for pen 
and tablet starts at about $180. 


| 
EASY PLAYBACK 


Panasonic’s PV4570 will be the first VCR to feature IndexPlus, a technology that captures the time, date, channel number, and 
program length. With this information, the VCR creates an index of recorded programs, including noting on which tape in your 
collection each show is stored. To record new programs, you make selections from an onscreen schedule guide. Price: $899. 


———— S 


INIESSAGE CUE 
Subscribers to voice-mail services from local phone companies must 
remember to periodically check the handset for the dia-tone stutter 

that indicates new messages. Now VisuAlert, which picks up that stut- 

ter signal, announces messages with a lit “smile.” VisuAlert works with 
voice mail from Ameritech, Bell Atlantic, U.S. West, and some indepen- 

dent phone companies; FCC approval is pending in other areas. Price: 
about $40. SNI Innovation, 39 Green St., Waltham MA 02154. 


VIRTUAL TEAMS 


Locus, from Zombie Virtual Reality Entertainment, is the first network-compatible 
virtual reality game for personal computers. In this futuristic sports simulation, 
players fly high-speed 
hovercratts along the 
walls of spherical are- 
nas while trying to 
score goals. As a net- 
work game, Locus 
lets players form 
teams. Locus should 
be available before 
year's end; price not 
yet sel. 
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SWELTER STOPPER 

Developed by Southwall Technologies of Palo Alto, California, especially for the 
Sunbelt, clear SC-75 window film blocks heat yet lets visible light pass. The film’s 
seven opticatcontrol layers transmit 61 percent of incoming visible light, but only 
0.06 percent of near-infrared (heat). Windows with SC-75 film are sold by Hurd 
Millwork Co., 575 S. Whelen Ave., Medford WI 54451. Cost: about $28 to $42 
per square foot, depending on application. 


TIE ONE ON 


| Bundling newspapers together for recycling, you need one hand to straighten the papers, another to 
loop the string, and a third to help tie the knot. Now the patented String Thing solves such knotty prob- 
lems: You just loop the string through the hole and guide marks. Price: $5.95 (for 12); $10.95 (for 

é м 26). Zel Products, 330 Milltown Rd., Suite #10, E. Brunswick NJ 08816. 
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SHAPELY CONCEPT 


An eye-catching rounded shape with smooth flowing panels marks the Daewoo Bucrane, a concept four-seater 
coupe from Giugiaro's ItalDesign. It’s based on the Korean company's upcoming range-topping platform chassis, with a 240- 
horsepower V6 driving the front wheels. Deeply sculpted doors form cooling-air outlet ducts from the engine compartment. 
ItalDesign SpA, Via Achille Grandi 11, 10024 Moncalieri (Torino), Italy. 
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NA SPORT WHICH DEMANDS NERVES BE MADE OF STEEL, 
YOU CAN IMAGINE HOW TOUGH THE TOOLS HAVE TO BE. 


T'S POUNDING. WRENCHING. CRANKING METAL AGAINST METAL АТ 800: NOTHING'S A MORE 


RUELING TEST OF A TOOL THAN PROFESSIONAL RACING. THAT'S WHY PROFESSIONAL 


ACING MECHANICS DEPEND ON CRAFTSMAN TOOLS. OVER 1,600 HAND TOOLS. MADE IN 


AMERICA. GUARANTEED FOREVER. AND THE ONLY TOOLS TOUGH ENOUGH TO BE THE OFFICIAL 


TOOLS OF NASCAR, INDYCAR, NHRA AND THE NEW SUPERTRUCK SERIES BY CRAFTSMAN. 


CRAFTSMAN 


EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 


BREEZY 
RUNNING 


| Strap on your Air Rifts and begin jog- 
ging. Nike is betting you'll feel some- 
thing like the barefoot freedom experi- 
enced by the legion of world-class 
runners who grew up in Kenya's Rift 
Valley. A splitaway big toe and mini 
mal upper shoe are the main reasons 
for the free-as-a-breeze sensation. 
Price: $85, including special socks. 
Nike Inc., One Bowerman Dr., Beaver- 
ton OR 97005. 


GRIPPING 
ENCLOSURE 


If you dread the idea of drilling into 
bathroom tile to install shower doors, 
Eurolux shower and tub enclosures 
offer compressionfit convenience. 
With a screwdriver, you can adjust 
the unique telescoping channel sys- 
fem with its rubberized gasket (in- | 
set) to achieve a watertight fit, even — 
when walls are out of plumb. Ster- 
ling, 2900 Golf Rd., Rolling Mead- 
ows IN 60008. 
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The Moto’ 6.5 is an "elegant city cycle” from the innovative Italian maker Aprilia. Its 650-cc engine has a 
cylinder head with four radially arranged valves actuated by conical camshafts—a sophisticated and efficient 
combustion-chamber design. French designer Philippe Starck gave the 6.5 a distinctive look cued to the 320-pound 
bike's ovalshaped tubular frame. Not for export to the USA, says Aprilia. 


You can hear who's 
calling with Mag- = 
navox's Voice An- 
nounce Caller ID 
CIT100. Once 
you have re- 
corded a 

name or message and 
linked it to a phone number, 
the audio clip will play any time it re- 
ceives п call from that number. The unit also 
functions as an answering machine. Available in Octo- 
ber, Voice Announce will cost about $120. 


| 


Quicken’s Financial Planner for Windows walks you through a plan for retirement. 
You first answer a series of questions about your finances and future plans. From 
your profile, the $40 
software generates о 
plan of action, includ- 
ing how much money 
to save and how to in- 
vest it. A guide to 
4,400 mutual funds 
prepared by Morn- 
ingstar is included; a 
year of quarterly up- 
dates costs $40. Intuit, 
Box 3014, Menlo Park 
(A 94026. 
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SPLIT-SCREEN 
FUN 

Two can play at this game—on the 
same computer. In the SuperKarts go- 
cart racing game, the screen splits for 
two views of a race course, and the 
two carts can be controlled by just one 
keyboard or a combination of input de- 
vices. Guf-gripping racing action is enr 
hanced by the high-resolution (60 
frames per second) 3-Drendered 
graphics. Price: $50. GT Interactive 
Software, 16 E. 40th St., New York 
NY 10016. 
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third the en- 
descent bulbs 
as long—but you 


ness with conventional 
dimming switches. Now 
the prototype Solium bulb ad- 
justs from 30 to 150 watts. Pacific 
Scientific, 620 Newport Center Dr., 
Suite 700, Newport Beach CA 92660. 


Solium bulbs should be available before 


year's end; price is not yet set. 


cent lamps 


ergy of incan- 
and last ten times 


can't alter their bright- 


PETITE AND 
POWERFUL 


Toshiba's latest Portege model, the 610CT, is a 
4.8-pound powerhouse. It runs on Intel's new 
electricity-sipping 90MHz Pentium chip, and 
has a 9.5-inch active-matrix color screen. It al- 
so includes 8MB of memory, a 686MB hard 
disk, 16-bit stereo sound, two PC Card slots, 
and a longasting lithium-ion battery. 
Price: $4,649. 


From the company that developed the Sabolich Sense of Feel prosthesis, now 
comes Sense of Hot and Cold. Temperature-sensor signals in a prosthetic arm or 
foot transmit to electrodes on the skin of the residual limb; skin receptors then for- 
ward the information to the brain. NovaCare Orthotics & Prosthetics, 4301 N. 
Classen, Oklahoma City OK 73118. Available in about a year, the temperature 
sensing will add $2,300 to $2,700 to the cost of a prosthesis. 


No more stepping over the annoying floor hump caused by the transaxle to board riding mowers: The Sears Craftsman Kohler 
OHV Riding Mower has a repositioned transaxle and lower floor surface to make it easier to get on and off the machine. The 
14-horsepower mower’s convertible deck lets you mulch, bag, or disperse clippings. Price: about $1,400. 
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Ford Mustang GT 


The fastest ponies always : 


come from race horses. 


Before you get a new Ford Mustang GT, consider 

a background check. Because every street Mustang 
has racing in its fuel lines. Not to mention other 
components like engines, transmissions and brakes. 
Because we test our technology on the world’s 

most challenging race courses. Then we put these 
advanced new ideas into the Ford you can drive. 

Its our theory of evolution. 


HAVE YOU DRIVEN A FORD LATELY? 


i 


4 
CV 


AUTO SCULPTURE 
A dramatically sculpted fiberglass body distinguishes the TVR Cerbera, a super-per- 
formance coupe. It has 2+2 seating, with extra-wide doors easing access for rear 
passengers. The car is powered by a home-built race-bred engine: a lightalloy 
4 2-liter V8 with 350 horsepower. An upgraded fiveiter 450-hp engine is 
planned for a forthcoming “flagship” model. TVR Engineering Ltd., 
Bristol Avenue, Blackpool, Lancs FY2 OJF, England. Available in 
Europe, starting at $59,000. 


With a shape rather like its namesake, 
the Armadillo lockable hard case needs 
no luggage rack; it mounts on a brack- 
et bolted to the bridge between a bicy- 
cle’s rear struts, with the rear end held 
on aluminum struts fixed to the back 
axle. The case is large enough to hold 


WATER MISER 
Gardens are typically overwatered by 
20 to 100 percent. Now the Moisture 


a cyding helmet, or nearly a cubic foot 


With its pressure-balancing mecho- 
nism separate from the faucet car- 


of gear weighing up to 25 pounds. Ar 
madillo, Yew Tree Cottage, Helland, N. 


tridge, the Moentrol shower valve “re- | 
Mio H Currey, Taunton ТАЗ 6DU, England. 
members” the temperature you set Price: about $125. 


for your last shower. Because the 
valve is pressure-balanced, it prevents 
rapid woter-temperature variations 
sometimes caused by water-pressure 
changes from flushing a toilet or stort- 
ing a dishwasher. Moen Inc., 25300 
Al Moen Dr., N. Olmsted OH 44070- 
8022. Price: about $170 to $350, 
depending on model. 


CD CHANGER 


Sanyo packs a 60-disc changer into its DCS-5060 shelf system. The Studio 


double-cassette deck ond remote with Studio 60 CD management. Price: $650. 


60 CD-changer component features 60 user-programmoble categories ond subcate- 
gories. It also has random play of all CDs, one category, or one disc. The system features a 


Smart Watering Gauge tells you how 
much water the plants are actually ab- 
sorbing. The gauge accounts for evapo- 
ration, rainfall, irrigation, and moisture 
stored in the area's soil. A rotating top 
indicates the last watering date; inside 
the water reservoir, a scale shows wo- 
ter requirements. Gardener's Supply, 
128 Intervale Rd., Dept. PR95, Burling- 
ton VT 05401. Price: about $25. 
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With a Personal Print printer cable, 
printing from any Magic Cap Personal 
Communicator—Sony’s MagicLink, 
Motorola’s Envoy, Panasonic's PIC— 
is a plug-and-print proposition. Select 
one of the five printer drivers stored 
within the cable (rather than on your 
PDA), and you can send your docu- 
ment to more than 900 different 
printers. Price: $149. GDT Softworks, 
= 4664 Lougheed Hwy., Ste. 188, 
Burnaby, B.C., Canada, V5C 6B7. 
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PURER WATER 


The PUR Self-Monitoring Water Filter is the first EPA-ap- 

proved device to remove cryptosporidium, bacteria impli- 

cated in recent deadly outbreaks. The unit’s three-stage 

filtering process also eliminates 93 percent of the lead in 

fap water, along with other contaminates. Once the filter is 
full, usually after 200 gallons, the water flow cuts off. 
Price: 560, $15 per cartridge. PUR, 2229 Edgewood Ave. 
S., Minneapolis MN 55426. 


CZECH MAKE 


The Skoda Felicia shows German enhancements, following the Volkswagen fake-over 


power and 0.9 cubic feet of cooking space. With 910 watts, ће EM-S807W 


| 


of the Czech automaker in 1991. Succeeding the Favorit, the Felicia’s hatch- 
back is lengthened and widened, and fine-tuned aerodynamically for п 
. coefficient of drag of 0.34. Power output of the 1.34iter engine 
with Bosch Mono-motronic fuel injection is upped to 68 horse- 
= power. A l.6iter VW unit is planned. Skoda Automobilo- 
va 0.5., 293 60 Malada Boleslav, Czech Re- 
public. Available in Europe for 
about $22,000. 


NEW-WAVE 
COOKING 

Shower Wave, from Sanyo, is the 
first microwave-distribution system 
that uses a cone-shaped guide їо || 
spread microwave energy over a 


wider cooking area. The technolo ` . — 
gy is used in two ovens: The EM-S707W (about $200) has 820 watts of cooking 


(about $230) offers 1.2 cubic feet of cooking area. 


J 

CHUTE 
AIRBAG 
Paragliding —a daredevil 
sport that combines hang- 
gliding and parachuting— 
has caused more than its 
share of broken bones. 
Now a Swiss company pro- 
duces a strap-on airbag for 
paragliders. It inflates upon 
launching, allowing pilots 
to land harmlessly on their 
backs if they misjudge the 

landing. Available from 
Keller Martigny SA (Rte 
des Finettes 59, Case 
Postale 635, CH 1920 
Martigny, Switzerland) for 
about $300. 


PENTAX 


LIFE IS FUN. YOU'VE GOT THE PICTURES TO PROVE IT. 


CAREFUL. 


THEY GROW UP IN ABOUT THE 


TIME IT TAKES TO WASH 


THOSE UNIFORMS A FEW TIMES. 


| ПЕ OUR IQJZ00M 140 PULLS THINGS CLOSER THAN EVER 
BEFORE — ALMOST 4X CLOSER. IN THIS CLOSE, THE PREMIUM 
QUALITY OF EACH PENTAX LENS REALLY MAKES A DIFFER- 
ENCE, KEEPING DETAILS EYELASH SHARP. IT’S JUST ONE MORE 
REASON TO THOROUGHLY CHECK OUT THE IQZ00M 140. 
INSIDE AND OUT, THE WORKMANSHIP, THE FEATURES, THE 


FEEL AND THE PENTAX PICTURES ARE UNBEATABLE. 


61995 PENTAX CORPORATION. 35 INVERNESS DRIVE EAST, ENGLEWDDD, CO 80112 


Addicted to beauty... 
obsessed with adventure... 
driven to make history... 


The true stories of the 
world's greatest adventurers. 


ORIGINAL FOUR-PARI MINI-SERIES 


Of The Lost 


PREMIERES SUNDAY, JULY 30, 9-11 PM 


CONTINUES MOWEAY, S$ TI FM 


Trace the mysterious 
disappearance of 

Michael Rockefeller among 
stone Age tribesmen. 


Dive into the Mayan 
Well of Sacrifice with 
Edward Thompson. 


Relive the tragedy and curse - 
of Lord Elgin's Marbles. 


Join circus strongman 
Giovanni Belzoni as he blasts his 
way into the “Valley of the Kings 


Share the adventures of 

four extraordinary men who 
risked their lives and fortunes 
for treasures that now fill 
museums around the world. 
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EXPLORE YOUR WORLD 


SCIENCE 
TECHNOLOGY 


hen humans return to the 
W^. for prolonged visits, or 
even colonization, they will 
need oxygen. Importing it from Earth 
will be impractical, so scientists are 
working on a method for extracting 
oxygen from lunar rocks and soil. 
Researchers at the University of 
Arizona have developed an “oxygen 
cracker" that could do the trick. 
Mounted on a Russian lunar 
rover and put through its 
paces in a simulated lu- 
nar environment, 
the cracker re- 


Es. 
E. 


cently demonstrated that it can pro- 
duce oxygen. In earlier experiments, 
the device extracted oxygen from lu- 
nar soil samples brought back by 
the Apollo missions, says K. R. Srid- 
har, an assistant professor of 
aerospace and mechanical engineer- 
ing at the University of Arizona. 

To extract oxygen, the cracker uses 
carbon brought from Earth. The car- 
bon, which is continually recycled by 
the cracker, is combined with lunar 
soil and heated in a solar furnace to 
temperatures between 800 and 
1,000°C to form carbon monoxide, 
Sridhar says. The carbon monoxide is 
then ushered into a second chamber 
where it is converted, in the presence 
of a nickel catalyst, into solid carbon 
and carbon dioxide. Finally, in a third 
chamber, pure oxygen is extracted 
from the carbon dioxide using solid 
oxide electrolysis—a process devel- 
oped by Sridhar. 

NASA and Rockwell International 
want to send a working version of 
the cracker to the moon as early as 
1996. Eventually, Sridhar hopes to 
incorporate cracker technology into 
a portable life-support pack for fu- 
ture astronauts exploring Mars. 
—Joseph Baneth Allen 


T A device called a “cracker” extracts oxygen from lu- 
nar soil in three steps. 


El Lunar soil is loaded into a chamber containing car- 
bon-impregnated mesh. When heated, oxygen in the 
soil combines with carbon to form carbon monoxide. 
И ina second chamber, the carbon monoxide is con- 
verted to carbon and carbon dioxide with the help of a 
nickel catalyst. 

Finally, the carbon dioxide is converted to 
carbon and oxygen by a process called solid ox- 
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SCIENCE 


lysts have had access to satel- 


Fi years, U.S. intelligence ana- : | 


lite images showing surface de- : 


tails like roads, utility lines, and 
vehicles. Soon such detailed im- 
ages will be available to the public 
as well. With the Cold War over, 
the U.S. government has given 
several companies permission to 
produce and sell high-resolution 
satellite images. The new pictures 
won't be as clear as images taken 
by military satellites (which report- 
edly can resolve an object as small 
as a football), but they'll be much 
sharper than the images now avail- 
able from commercial satellites 


ORBITAL IMAGING CORP. 


such as Landsat and SPOT. 

The first of the new satellites 
will be launched next year by 
EarthWatch Corp., which was 
formed by a recent merger be- 
tween WorldView Imaging Corp. 
and Ball Aerospace. EarthWatch 
plans to loft a pair of three-meter- 
resolution satellites next spring; a 
second pair with one-meter resolu- 


tion will be launched later. The one- ` 


meter-resolution craft will be keen- 


sighted enough to spot objects like . 


cars and utility lines. 
Orbital Imaging Corp., a sub- 
sidiary of Orbital Sciences Corp., 


plans to launch its OrbView satellite : & 


on a Pegasus XL vehicle in late 
1997. The satellite will offer one- 
and two-meter-resolution imagery 


TECHNOLOGY 


Eves In THE SKY 


BY PATRICIA BARNES-SVARNEY 


: meter-resolution satellite. If all 
: goes well, it could fly by 1997. 


All three of the new ventures 
will provide sharper pictures thon 


: the images that are currently avail- 


: (with a resolution of about 30 me- 
fers) or the French satellite SPOT 3 


(with a resolution of about ten me- 


in real time. OrbView is the precur- : gg | 


sor to a more advanced satellite, 
called Eyeglass, which will provide 
one-meter-resolution images. 


Lockheed is also planning a one- : Ë 
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: satellite will be a complement to 

: existing craft. "Where we plan on 
: competing is with the aerial pho- 

: tography business, especially in 


terms of high resolution and get- 


The high-resolution digital im- 


: ages supplied by the new satellites 

: could be used to draw better maps, 
: analyze vegetation to predict crop 

: futures, conduct forest inventories, 

: search for oil and mineral deposits, 

: detect air and water pollution, mon- 
: itor urban sprawl, and coordinate re- : 
: lief efforts in emergencies. Police 
: could even use satellite photos to 
: identify vehicles parked at a murder : 
: scene. A variety of industries have 
: expressed interest in obtaining high- : 
: resolution images, as have news- 
: gathering organizations. 

: fers). But Doug Gerull, president of ' 
: EarthWatch, says his company's 


Although the U.S. Departments 


of Defense, State, and Commerce 


Î : appear to be unconcerned about 

: the images falling into the wrong 
hands, the licenses issued to Earth- 
_ Watch, Orbital, and Lockheed in- 

: dude provisions for denying access 
: to satellite data during a national 

. crisis. By allowing private compo- 

: nies to sell detailed images, the 

_ U.S. government hopes to discour- 
: age foreign efforts to market com- 
. peting satellite systems. 


But other countries are already 


. adding high-resolution satellites to 
: their fleets. This year, France plans 
: to launch а Helios military satellite 
: with one-meter resolution, and the 
: commercial SPOT 5 satellite with 

: ting images to the customers quick- : 
: ly,” says Gerull. 


five-meter resolution. Russia already 


: markets images with resolutions of 
: two to three meters and is reported 
: to be willing to market 0.75-meter 
: imagery in the future. Japan's new 
: satellite, Hiros, has a planned 2.5- 
: meter resolution. And South Africa's 
: DeneHTouwteq plans to orbit the 

: first of its Green Sats, with 1.5-me- 


ter resolution, later this year. 


: These simulated satellite images 


of Capitol Hill show the ten-me- 


: ter resolution (top) available to- 


day,-and the more detailed fea- 


: tures that will be visible when 

: commercial satellites with three- 
: meter (left) and one-meter reso- 
: lution (below) are launched. 
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farther apart, front and rear. 


WITHOUT — WITH Which gives the new 
AINTI-LOCK | ANTI-LOCK _— | "di TN 
HRAKENS BRAKES ( аман етен тоге stability. a 


Anti-lock 
brakes help you 
brake and steer 

your way oul 
of danger. And 
now we made 
them standard 
equipment on 
most models. 


Ultra-high strength steel door beams and front and rear crumple zones 
are part of the new Caravan's energy management system, which helps 
protect occupants from the force of an impact. 


There's room for 28 2x4s 

under the back seats. Plus 
we made the liftgate easier 
lO lift and to close. | 


The new 
Caravan 
offers a 
personal 
alarm system 
that you can 
turn on or off 
by remote 
control. 


It's so easy to 
deploy the wheels on 
our rear benches, 
| you can do it with 
one hand tied 
behind vour back. 
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Introducing The New Dodge Caravan. 


= 
= 
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We think you'll agree, we thought of everything. But if you can think of anything else you'd like to know, 
call I-800-4-A-DODGE. And we'll send vou all kinds of information. 


The New Dodge Caravan 


Just as original as the original. 


Alwavs wear your seat belt. 


*Excludes sunscreen glass, Big Gulp” is a registered trademark of The Southland Corporation. Paper contains ten percent recycled material, 


The new Caravan thoughtfully comes with both 
a driver and a front passenger airbag, standard equipment. 


FI +3 > ‚ Our new single buckle 

w ' There's System makes our It's a perfect || 

a `. 134 cubic available integrat- foursome. 
“е7 ^" feet more | Es ed child safety And since the 


room inside the new 
Caravan. You'll 
enjoy discovering 
where we put it. 


seats more 
®. convenient 
for parents. 


Just as original as the. original. 


A significantly 
smaller 
turning circle 
makes the new 
Caravan more 
maneuverable. 


— Steel patch 


___ Visco-elastic 
па h 


— лее metal 


The new Caravan offers 
spara air and heating temperature 
controls for both front passengers. 
The two of vou will thank us. 


new Caravan 
comes in two 


sliding door on 
the driver's side, 


sizes, it fits 
families of | 
all sizes. 
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We offer a 


as well, 


We used sound- 


deadening techniques, 


like this patch 
constrained layer, to 
create the quietest 
Caravan ever. 


We know 
safety is 


So to help protect 
you and your family, 


1998 car safety standards." 


Here's a new option — heaters 
for the front and rear wipers that 
help melt away ice and snow. 


IM 


For more options, 
select a pair of our Quad 


4 Command Seats. Because 


they fold flat, you get 
a set of ‘tables in the 
bargain. 


"A 


important to you. 


the new Caravan exceeds 


The new Caravan offers 12 Mi venne 


cubbyholes, nooks, crannies adjustments 
and storage bins. So | for everyone. 
when you need to reach The front 


for a tissue, it's always 


| passenger seat, 
close at hand. 


ME for instance, 
RE adjusts 8". 


ie lar m 


In our Deluxe 
Seating Package, the 
middle bench reclines 36° and 
the rear bench almost all the way 
back. And all seats are fine-tuned 
to minimize fatigue. 


-r 


P. 


The new Caravan offers 
you up to 14 places to set 
\ а сир of coffee, 
а сап of pop or 
a juice box. 
Even Big 
11.5% MORE GLASS OVERALL | E. Gulps". 


As an option, 
you can fold the 
seats flat. And in 
our Grand Caravan, 
you can carry a 

4x8 sheet of plywood $ 
with the liftgate closed. \ 


32% INCREASE UPWARD 


48% INCREASE 
DOWNWARD 


It provides a dramatically improved 
overhead view and view of the road, 
up front. Plus a panoramic view out 
the side windows for everyone in back. 


Our available 3.3L 
and 3.SL V-6s are 
so advanced they can 
run 100,000 miles 
before a scheduled 
tune-up. 


Grand Caravan LE 
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ENERGY 


CHEAP SOLAR POWER 
PLANNED FOR 
NucLEAR BOMB SITE 


nron, the country’s largest natural 
E company, has teamed up with 

Solarex, a subsidiary of the Amoco 
Corp., to build a 100-megawatt solar 
power plant that would generate elec- 
tricity at 5.5 cents per kilowatt-hour. 
That's a dozen times bigger and five or 
six times cheaper than any existing 
solar plant. 

"We're not interested in an R&D 
demonstration project,” says Bob Kel- 
ley, head of the new Amoco/Enron So- 
lar Development company. “This 
would be profitable.” 

The deal still hinges on talks with 
the U.S. Department of Energy, which 
would buy the electricity for 30 years. 
The agency wants to find new uses for 
its Nevada Test Site, and it advertises 
one large valley as the “sunniest spot 
in the United States.” The Amoco/En- 
ron plan would transform the desert 
outpost for bomb testing into an oasis 
of renewable energy. 

If the plan goes forward, the $150 
million plant could begin supplying 
electricity to the western power grid 
by early 1997. It would eventually pro- 
duce enough electricity to power a city 
of 100,000 people. 

The trick to keeping the cost low is 
mass production. Ninety percent of to- 
days solar panels are made from poly- 
crystalline silicon sliced into wafers. 
But a newer, amorphous form of sili- 
con spread on glass in layers 100 
times thinner than a human hair is 
gradually taking over the market. It’s 
not as efficient at converting sunlight 
to electricity, but it’s much cheaper to 
manufacture. 

So far, amorphous solar panels have 
had single “junction” layers that catch 
charges from the blue-green spectrum 
of light. But the panels in the new solar 
plant will have a second layer for a 
“multijunction” system that taps in- 
frared rays to double the power of the 
panel. Over the next decade, Solarex 
expects to manufacture more than one 
million multijunction amorphous sili- 
con modules, adding some ten to 15 
megawatts worth of panels to the grow- 
ing power plant in the desert each year. 

Solar energy buffs hope this plan is 
the “big bang” that will expand photo- 
voltaics from a niche technology for 
pocket calculators and “off the grid” 
homes into a direct competitor with 
fossil fuels —Will Nixon 


CHEMISTRY 


SKUNK ANTIDOTE 


two about smells. As a chemist at 
Molex Inc. in Lisle, Illinois, he oc- 
casionally tangles with vile-smelling 
substances. When the stink becomes 
overpowering, Krebaum relies on 
chemical tricks to spare his nose. 
Krebaum faced perhaps his biggest 
challenge when a colleague came to 
work fretting about a pet cat that had 
waged a losing battle with a skunk. 
The recommended anti- 
dote, tomato juice, 
had failed to rid the 
cat of its repellent 
odor, and the still- ; 
reeking pet had } 
been banished ; 
from the house. 
Krebaum leapt 
to the rescue, pre- 
scribing a concoc- 
tion—a quart of 
3 percent hydro- 
gen peroxide, a 
quarter cup of 
baking soda, and a 
teaspoon of liquid 
soap—that saved 
the malodorous fe- 
line from exile. The 
man bathed his ' 
pet in the solution 


D. Krebaum knows a thing or 


plode,” he warns.—Steve Nadis 


and applied a tap-water rinse, and the 
smell instantly vanished. 

The success of the recipe stems 
from Krebaum's extensive experience 
with “thiols’—chemicals that impart 
a stench to skunk spray, decaying fe- 
cal matter, and decomposing flesh. 
The remedy Krebaum prescribed neu- 
tralizes thiols by inducing them to 
combine with oxygen, supplied by the 
hydrogen peroxide. 

Krebaum has not tried to market his 
skunk potion, because there is no way 
to store it. “If you put the ingredients 
in a bottle, the whole thing would ex- 


new sensor invented at 

Pennsylvania State Uni- 

versity could help engi- 
neers monitor the health of 
highways and bridges. 

Called Surface Acoustic 
Wave sensors (SAWs for 
short), the gadgets are small 
enough to be implanted in the 
roadbed of highways or 
bridges. There they can detect 
ice formation, flooding, danger- 
ously heavy traffic, and cracks 
forming in support structures, 
says project leader Vasundara 
Varadan. 

Unlike other sensors under 
development for monitoring 
highways, SAWs are wireless 


: across an entire city. Informa- 
: tion from control centers could 


: sound waves. The sensors 

. work in pairs. First, the control 
: center sends a microwave sig- 
. nal to a sensor at one end of 


: sound waves. At the other end 
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x of the bridge, the second sen- 


: and work by remote control. 

: Thus a single control center : sor converts the sound waves 

: could receive feedback from : back into microwaves and 

: sensors embedded in roadways : transmits the signal to the cen- 


: ter for analysis. 


On large bridges, many 


: even be broadcast directly to — : pairs of sensors would be 

: drivers over dedicated radio — : —some positioned far 
: channels. : apart for observing stresses 

: Each sensor contains a : across the whole structure, oth- 
: miniature microwave antenna : ers placed close together to 

: and a piezoelectric transducer : monitor critical areas prone fo 

: that converts microwaves into : deterioration. 


So far, the sensors have 


| only been used in the lab. 
: But the Pennsylvania Depart- 
: ment of Transportation is 


a bridge or highway section. : funding Varadan to evaluate 

The sensor converts the signal : her scheme on Penn State's 

: into sound waves that travel : highway test track. If all 

: through the road surface. Апу : goes well, SAWs could be in- 
: strain on the bridge alters the : stalled on Pennsylvania 

: speed and strength of the : roads in the next few 


: years. —Robert Langreth 


POLLY POWELL - 


SCIENCE С TECHNOLOGY 


coastlines, would consist of four or 
five parts—including a rear propul- 
sion module, a payload module, and a 
central crew module—connected with 
enormous ball-and-socket joints. Spe- 
cialized modules could be popped on 
and off as needed. For surveillance 
missions, a quiet engine and a pay- 
load module crammed with sensors 
would be added; for drug interdiction, 
a more powerful engine module would 
be snapped on; and for mine removal, 
explosive-detecting equipment. 
Carapezza's floating supply bases 
would consist of six or more 500-foot- 
long bargelike sections connected end- 
to-end and supported by pontoons. 
The surface of the floating base would 
form a runway large enough for cargo 
jets to land, and decks below would 
stock supplies for onshore forces. En- 
gines would allow the bases to crawl 
to another location when needed. 
Although military brass are in- 
trigued, Congress recently cut off 
funding for the program. Never- 
theless, military contractors are 
going ahead with several 
one-third-scale 
model patrol boats 
designed for speeds 
up to 80 knots. 
While not 


TRANSPORTATION 
MODULAR SHIPS 


hen Edward Carapezza looks 
W: a box of Lego building blocks 

for tots, he sees the warships of 
the future. 

An engineer at the Pentagon’s Ad- 
vanced Research Projects Agency, 
Carapezza has been designing modular 
ship concepts for Navy and Coast 
Guard use. Snapped together like Le- 
gos, these ships could be reconfigured 
for new missions within a few days. 

Although the concept of modular 
ships isnt new (this magazine wrote 
about it in the 1930s), only recently 
have high-strength carbon composites 
made such ships practical. Carapezza 
proposes two types of modular boats 
made from the new materials: small 
patrol boats and giant supply bases. 

The 70- to 300-foot-long patrol boats, 
ideal for military 
operations near 


1 1 
i | 
1 1 

r 1 


° | ЖЖ v No .— SR completely 

yc modular (the 

N PROPULSION 2 | PAYLOAD B hulls won't 
Š ` Mem — come apart), the 
š ; : boats will be reconfig- 
е «тууу تس‎ x E matter of 


Modular patrol boats with interchangeable engines, payloads, and crew modules could be quickly re- 
configured for new missions. Huge ball-and-socket joints would hold the module together. 


Academy, is identifying bird 


pound deer at 82 mph. In the 


AVIATION “hot spots” by computerizing — last five years, collisions be- 
30 years of bird counts from tween jets and vultures have 
STEERING CLEAR federal agencies and the N- caused two human fatalities 
Or BIRDS tional Audubon Society. The and $21 million in damages. 
project notes factors such as the — With maps constructed from 
ir Force jets often fly very season, the weather, and ће the data, pilots will be able to 
low—250 to 1,000 feet time of day when birds are like- avoid areas where the vultures 
above the ground— ly to be airborne. congregate. Pilots can also 
putting them on a collision “What we're doing is play- — avoid flying during the times 
course with birds flying inthe — ing the odds," says DeFusco. when vultures are most ac 
same airspace. Jets and birds “Ме want to fly in the cool tive——between 9:30 and 
collide more than 3,000 times spots, not the hot spots." 11:30 a.m., and between 
а year, sometimes with disas- The data will pinpoint con- 1:30 and 3:30 p.m. 
trous results. centrations of problem species, Less sophisticated studies of 
To combat this problem, the such as the turkey vulture. А. bird habits have already cut 
Air Force is compiling data that — low-altitude airspeeds, which midair collisions by about 40 
will help pilots avoid birds. A reach 650 mph, the impact of percent. The Air Force expects 
team led by Maj. Russell DeFus- о jet hitting о 4.5-pound the latest computer studies to 
co, director of biological re- turkey vulture is equivalent to further reduce collisions. 
search at the U.S. Air Force that of a car hitting a 200- — Douglas C. Mclnnis 
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MEDICINE 
Bone Paste 


new material called SRS (short for 
J V skeletal repair system) could lead to 
less costly and less painful treatments 

of bone fractures and skeletal defects. De- 
veloped at the Norian Corp. in Cupertino, 
California, SRS is a paste made of calcium 
and phosphate compounds that can be in- 
jected directly into a fracture. The paste 
hardens in minutes and attains the strength 
of natural bone after curing for 12 hours. 
Because of its similarity to real bone, the 
material is accepted by the body and gradu- 
ally replaced with new bone growth. 

Dozens of patients with hip, knee, shoul 
der, and wrist fractures have been treated 
with the bone paste in clinical trials in Swe- 
den and the Netherlands; these people re- 
covered more quickly on average than pa- 
tients treated by conventional methods. The 
paste worked so well that 12 hospitals in 
the United States have since initiated clini- 
cal trials of their own.——S. N. 


GENETIC ENGINEERING 
омс MEMORIES 


$7 are learning how memo- 
ries form by studying fruit flies— 
creatures not normally recognized 
for their brain power. 

In experiments conducted last fall, 
Jerry Yin and his colleagues at the Cold 
Spring Harbor Laboratory in New York 
showed that fruit flies that produce ex- 
cess amounts of a brain chemical called 
CREB are unable to establish long- 
term memories. This spring, the biolo- 
gists created a second strain of fruit 
flies that overproduce a different form 
of CREB. These flies, unlike their for- 
getful predecessors, learned a task af- 
ter a single trial and remembered it 
when tested a week later. Fruit flies 
normally take ten trials, with rest in- 
tervals in between, to master the 
task—in this case, avoiding an odor 
that is linked with an electric shock. 

"We're not saying these fruit flies 
[the second strain] are any smarter 
than average,” Yin says. "They're just 
putting what they learn into long- 
term memory." 

The next step will be to see whether 
the two forms of CREB have similar 
effects on memory formation in mice 
and humans. “Humans and mice have 
both kinds of molecules," says Yin, 
"and the molecular details are almost 
identical.”—S. N. 


гт gonna e-mail 
someone in Japan 
1 don’t even know. 
~ BeCQuse I can. 


Then rm gonna 

download the 
specs on an £-I4 
Tomcat fighter. 
BECQUSE I can. 


Then rll order a 


pizza for my 
brother-in-law 
in california. 
Because I Can. 


But first rll fax a 
request їо a radio - 
sratdion-in poris. 

BECQuSE I CaN. | 


(АА) MOTOROLA 


Modems 


How CAN YOU? WITH A PHONE LINE AND A MOTOROLA 28.8 LIFESTYLE™ SERIES OR 
Power CLASS" MODEM. THEY'RE REALLY FAST. WHICH MEANS LESS WAITING AND 
TIME PAID FOR ONLINE. AND THEY OFFER UNSURPASSED RELIABILITY, FAX CAPABILITY 
AND М.34 PERFORMANCE. TO LEARN MORE, CALL BOO-766-4883 OR VISIT YOUR 


LOCAL RETAILER. THEN HOOK UP AND BE AMAZED AT WHAT YOU CAN DD. http://www.mot.com/MIMS/ISG/ 
NOBODY BEATS THE WIZ PC WAREHOUSE OFFICE DEPOT J&R COMPUTERWORLD 
1-800-253-0186 1-800 PC STORE 1-800-685-6800 1-800-221-8180 


ELEK-TEK THE GOOD Guys 
1-800-395-1000 
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ViRTUAL REALITY 


Faxe Sers DECORATE 
TV STUDIOS 


n the same way that most of the di- 
[ы in Jurassic Park didn't ex- 

ist outside a computer, the lavish 
sets surrounding television hosts 
could soon become an illusion. 

At a recent broadcasters' convention 
in Las Vegas, Silicon Graphics Inc. in- 
troduced a hardware and software 
system called 3D Virtual Set. Using 
SGI's Onyx computers, the technology 
creates lifelike environments that en- 
able on-camera personalities to inter- 
act with “virtual environments." 

Virtual Sets start with traditional 
blue screen backgrounds and comput- 
er-made furnishings. The system cre- 
ates a composite and is able to accom- 
modate real-time camera movements 
and transitions. Program hosts can 
even move behind and in front of Vir- 
tual Set elements. But they must be 
careful where they step so as not to 
appear to be walking through their 
desks, for instance. 

Viewers in Germany, Spain, and 
England are already watching simu- 
lated sets. Viewers here may get a 
glimpse of the technique in some 
weather reports. More sophisticated 
use will come next year during cover- 
age of the Olympics and Presidential 
elections. 


The host of this simulated TV show is actually 
an SGI employee. The so-called set is entirely 
computer-generated. 
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32-BIT RISC PROCESSOR 


Set-Top BOXES 
TERMINAL CONNECTIONS 


puter companies, and chip makers 
are courting your cable company 
with digital boxes that are likely to 
change the way you use your TV and 
computer. If the promises are realized, 
advanced cable terminals will, in the 
next few years, alter the way you 
shop, buy entertainment, and get in- 
formation—interactively, through TV. 
You'll either own such a box out- 
right at a price analysts estimate will 
be between $300 and $500, or pay an 
increased monthly rental fee. 
Audio/video retailers may sell you a 
compatible box. You'd also pay month- 


С electronics giants, com- 


in Rochester, Minnesota. 


ly connection charges to your cable 
company or other carrier. 

Standards haven’t yet been set for 
controller boxes for interactive TV, 
and that’s why many potential suppli- 
ers are queuing up. Recently, Silicon 
Graphics and its MIPS Technologies 
subsidiary announced a media proces- 
sor called Magic Carpet for set-top 
boxes that will deliver two-way ТУ. 
The technology is already being used 
in Time-Warner’s Orlando, Florida, 
project known as the Full Service Net- 
work. But other companies have their 
R&D labs working overtime. 

Interactive TV will require a hybrid 
terminal that will handle both analog 
and digital signals and connect to a 
variety of household devices. (See il- 
lustration for an example of what one 
full-featured box might contain.) 


cellular phones can interfere 


TELEPHONES He asked 30 of his pacemak- with pacemaker signals. Both 
er patients to make and re- sets of findings apply only to 
Is Your PHONE ceive calls on cellular phones portable cellular phones operat 
PACEMAKER- while they were hooked up to ing in the 800- to 9OOMHz 
| ri. an electrocardiogram to meo- range. Most cordless telephones 
. sure the heart's rhythm. Older, that have a base station, such 
le with pacemakers analog cellular phones didn't ^ as those used in many homes, 
p» feel their hearts flutter have any effect on pacemaker operate at a different wave- 

"E when using a cellular tele- function and heart rhythm. The — length and don’t interfere with 
phone, and it's not because of newer, digital cellular phones pacemaker function. Nor do car 
what they're hearing. A grow- did cause some minor irregular phones that have an antenna 
ing body of research suggests ities, but only when the mounted outside. 
that the phones can interfere phone's antenna was held near Boh physicians suggest that 
with a pacemaker's electrical е pacemaker's pulse genera- if you have a pacemaker and 
signal, though the disruption tor, which is implanted under ^ use a cellular phone, ask your 
doesn't appear їо be clinically — the skin near ће collarbone. cardiologist to watch you make 
significant. "We don’t know of А study of 59 pacemaker pa calls while an electrocardio- 
anyone who has been harmed tients by Dr. Roger Carrillo at graph records your heartbeat. 
by this interaction," says Dr. Mt. Sinai Medical Center іп Mic- Ала don't carry the phone in a 
David Hayes of the Mayo Clinic mi Beach also found that digital breast pocket— P. Skerrett 


R & D 


THE 5O-BvrE 
FACE 


reating а fraudulent pho- 
to ID card is as simple as 


cutting, pasting, and 
laminating. But duplicating a 
digital image stored on a 
check or credit card is a dif- 
ferent story. A new verifica- 
tion system from Kodak could 
stop in their tracks anyone 
trying to cash a stolen check 
or credit card. 

The Image Verification sys- 
tem relies on a highly com- 
pressed digital image. The da- 
ta is carried on the magnetic 
strip of credit cards or printed 
as a bar code on checks. It 
can also be stored in the pro- 
cessing chip of new smart 
cards [see “e-Money,” July]. 
When a store clerk swipes the 
card or check through a read- 
er, the information is decom- 
pressed and displayed in color 
on a cash register screen. The 
clerk completes the transac- 


The customer’s photo appears on the monitor from digitally 


compressed data on her credit card. 


tion only if the shopper re- 
sem-bles his or her mug shot. 

The system uses a technique 
that squeezes п low-resolution 
image from 10K (uncom- 
pressed) down to only 50 
bytes, representing a 200:1 
compression ratio. That’s com- 
pact enough to be stored on a 
card or check. Software at the 
terminal decompresses the im- 
age. Though some facial detail 
is lost, enough remains for the 
clerk to make a match. 


Later this year, Kodak will 
begin testing the system with 
Citicorp, the largest issuer of 
Visa and Mastercard credit 
cards in the United States, 
and IBM, which has a division 
that develops point-of-sale 
terminals. 

Don't expect to see 
widespread adoption of the 
system anytime soon, though. 
Most retailers" terminals are 
not yet equipped to display 
graphics. 


ViRTUAL REALITY 
OVERCOMING PHOBIAS 


W walking up 72 flights of stairs to 

meet friends at an Atlanta restau- 
rant. He was afraid to take the glass 
elevator that whisks most diners to 
the top. Nowadays, he goes along for 
the ride and even enjoys the view. 

Klock, a student at the Georgia In- 
stitute of Technology, is among the 
first people to be treated for acropho- 
bia—the fear of heights—with virtual 
reality technology. Georgia Tech re- 
searchers experimenting with virtual 
reality therapy believe it may also 
help people who suffer from fear of fly- 
ing and other phobias. 

In a recent study, the researchers 
treated ten students whose answers 
on a questionnaire indicated a prob- 
lematic fear of heights. At seven week- 
ly sessions, the students used virtual 
reality equipment to experience the 
views from footbridges suspended 
above water, balconies overlooking the 
university campus, and a glass eleva- 
tor in a 49-story hotel lobby. After sev- 
en weeks, the students had gained sig- 
nificant confidence compared with 


C Klock remembers 


another group of acrophobic students 
who received no treatment. 

Virtual reality offers several ad- 
vantages over the conventional treat- 
ment for phobias, which requires that 
patients repeatedly expose them- 
selves to real-life situations that 
cause anxiety. *Virtual therapy" 
saves time and money, because the 
therapist isn't required to accompany 
the patient to the fear-producing en- 
vironment. Instead, the patient can 
be treated in the privacy of the thera- 
pist’s office. 

Virtual therapy gives pa- 
tients a greater sense of safe- 
ty and control over their en- 
vironment. The | 
elevation-in- 
tensive simula- 
tions look very 
realistic, accor- 
ding to stud- 
ents who tested 
them. “But you 
always knew, 
in the back of 
your mind, that 
you were still 
standing 
in the room,” 
says Klock. 
—Dawn Stover 


VIDEO 


WHEN Worps SAY 
MORE THAN Pictu 
allet for the blind? Video for the vi- 
sually impaired? You bet. Audio 


RES 
Be: services, known as de- 


scriptive video, have been helping 
sightless viewers enjoy popular TV 
shows and movies since 1990. Now, 
VCR manufacturers are making the 
service easier to use. 

In programs that carry descriptions, 
which are broadcast by stations reach- 
ing nearly 70 percent of the nation’s 
households, added voiceovers, carefully 
sandwiched between the dialogue and 
the sound effects, explain the action. 
These described programs are trans- 
mitted by 106 PBS stations as Sec- 
ondary Audio Programs for reception 
by stereo TVs and VCRs with the SAP 
feature. 

WGBH, a Boston-based public TV 
station that helped pioneer the medi- 
um, has described PBS series and 
movies like The Lion King for prere- 
corded videocassettes. In July, sightless 
and sighted viewers alike sampled de- 
scriptions on PBS broadcasts of "Prime 
Suspect,” “Nature,” and “Masterpiece 
Theatre,” among others. 

The new wrinkle in VCRs is simplici- 
ty itself—a dedicated SAP button on 
the remote control. SAP can be difficult 
for blind viewers to access since it’s usu- 
ally in onscreen menus. On Panasonic’s 
PV-4564 VCR ($430), however, a clearly 
labeled, distinctively textured SAP but- 
ton hugs the lower right corner [see 
page 30]. Panasonic has also added the 
SAP button to six other VCRs. 

What's the future for described video? 
Better sound. Today's SAP is monaural. 
But descriptive services for tomorrow's 
high-definition TV broadcasts promise 
to preserve a program’s stereo or sur- 
round sound.—Sían Pinkwas 


I 


A patient confronts acrophobia by using a head- 
mounted display showing a lofty view. 
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ELECTRONICS 


HANDS Он 


SHORTCUTS To RICHER 
VIDEO SOUND 


and budget allow, but several unusual products let you upgrade your 


H ome theater setups can be as complex and expensive as your space 


current television and stereo equipment without necessarily starting 
from scratch. Here are three such types of components. 


Home THEATER 
ім Your HEAD 


ost headphones create stereo 
| sound that feels like it's in- 

side your head. But Sony's 
VIP-1000 Orbit headphones, de- 
signed chiefly for use with movies 


ough using a receiver equipped 
with a Dolby Pro Logic chip is 
the standard way to route a 


: and TV shows, create a spacious 

: three-dimensional sound that feels 

: like it's coming from external speak- 
' ers. To add to the illusion, the Orbit 

: responds to head movements as if 

: ће speakers were only several feet 
: away. 


The Orbit's secret is a digital pro- 


: cessor developed from a similar chip 


: used in professional mixing consoles. : 
: The processor duplicates the imaging : 
: effects of speakers by converting — 
: monaural or stereo sounds into a bin- : 
: aural form that reproduces the 

: acoustic pressures eardrums experi- 
: ence. Once the sound becomes bin- 
: aural, a vibrating crystal gyroscope in : 
: the Orbit’s right earphone lets you : 
: center the sound to the onscreen ac- 
: tion while it compensates for head 

: motions. Other controls vary the re- 

: verberation level and simulate listen- 


йн {гъыз mi 1 Fur hasten 


The HTS-1 can turn your stereo system into a home theatre. 


stereo video signal to a home theater's multiple speakers, there's a less ex- 
pensive alternative for anyone who wants to take advantage of an older 


stereo system. 


The $100 HTS-1 from Chase Technologies, St. Petersburg, Florida, uses the 
speaker outputs from your existing amplifier for its input signal. Previously 
packaged as the Dynaco QD-1, the HTS-1 employs a circuit invented two 
decades ago by audio pioneer David Hafler to extract ambient sound from the 
left and right stereo signal and send it to a pair of rear speakers (not includ- 


SPACED Our VCRs 


7" veryone loves surround-sound 
and what it does for movies and 
= music. But not everyone loves 
purchasing the five or more speakers, 
among other equipment, needed to 
reproduce it. Many attempts have 
been made to deliver a "3-D" sound 
| field from only two speak- 
ers; most of these have 
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: difference. But if Panasonic has its 
: way, that will change. 


Two of the company's new VCRs, 


: the PV-4564 ($430) and PV-4570 
: (S900, with fancy editing features), 
: include a feature called the "spatializ- : 
: er audio processor," which produces 

: d widened, pseudo-surround effect 

: using only a stereo TV. Like most 

: technologies of this type, the spatial- 
: izer takes advantage of psychoacous- 
: fic techniques, namely phase manipu- : 
been met with rousing in- : 


lation, to “fool” the listener into 


The PV-4564 video recorder enhances a stereo TV. 


: deactivated on these VCRs, leaving it 
: on means that all audio going 

: through the recorder is “spatial- 

: ized" —even if it’s eventually routed 
: to a Dolby Surround system, which 


» TVs have the same or similar 


: hearing enhanced directionality. Intel ` 
: ligently applied, as it is here, this mo-. : 
: nipulation of timbral and timing cues : 
: can result in a surprisingly full sound, 
: especially from basic playback gear. 


While the spatializer effect can be 


also works with phase manipulation. 
The company seems to have done its 
homework, though: Even when left 
in the “on” position, the spatialized 
signals never tripped up my surround 
decoder. Even external audio sources 
like FM broadcasts or CDs сап be 
spotialized when recorded on or 
passed through the VCR. 


À number of large-screen stereo 


x Transmitter (left) beams to Orbit box wired to headphones. 


ing environments like theaters and 
live clubs. An infrared transmitter lets 


: you avoid running wires to the TV. 


| tried the Orbit with TV shows, 


' videotapes, and laser discs. In each 
case, the system added a dynamic 
: presence and aural realism that 


headphones rarely achieve. Monau- 


: ral TV programs, in particular, bene- 
: fited from the Orbit's touch. The Or- 
: bit's price is a heady $699, but the 
; listening experience is well worth 

: your attention. —S. P 


ed). The HTS-1 doesn’t plug into 
house current and is considered a pas- 
sive device. Chase claims that any sur- 
round-sound-encoded TV show or tape 
(played on a high-fidelity VCR) can be 
decoded by the HTS-1. 

| connected my cable TV box to a 


: JVC hifi VCR, an aging Technics receiver, and the HTS-1, in that order. To this 
: combination | attached my stereo and rear speakers. (A port to a powered 

: center speaker is also provided.) | played surround-souncintensive clips from 

several programs taped from network television. The effect was nearly identi- 
cal to that produced by a Sony SA-VA1-powered surround system with Pro 

: Logic. Sound effects and cheers were heard from behind. Unlike the Pro Logic 
system, though, you con't adjust the delay of the rear speakers. Chase sug- 

: gests turning the speakers to the ceiling if you're sitting too close —M. А. 


technology built in, however. Spo- 
tializer circuitry is featured in four 


: new Cinema Select TV sets from 

: Sharp. Competitive digital signal 

: processing systems include Toshi- 

: bas Digital Sound Processor, the 

: Sound Retrieval System (SRS) on 

: some Sony and RCA sets, and the 

: Spatial Equalization (SEq) system 

: on some Zenith sets. Buying a VCR 
: specifically because of its Spatializ- 
: er feature for connection to one of 
: these sets is pointless. 


Though hardly a substitute for a 


: true surround-sound setup, the PV- 

: 4564 and PV-4570 are particularly 

: useful for bringing the most sound to 
: simple setups in limited space—o 

: bedroom stereo TV, for example. 

: In that context, Panasonic seems 

: to have come up with something 

- spatial.——Ron Goldberg 
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Passport 5000's Total Picture» tech- 
nology uses an LCD panel to provide 
continual updates on radar, laser, 
detector status modes and driving 
conditions í in your area. 


E are receiving more than one X. -band signal. 


The ve alert audio has been automatically muted. 


minded that “City” mode is selected. 


rgenc vehicle is near, 


You have muted the audio. 
A false signal is being automatically rejected. 


K-band radar is being used nearby. 


‘Total Picture» technology uses 1120 
pixels to visually display information 
in easy-to-understand terms. Other 
detectors can typically devote only 11 
LEDs to information display. 


NO-HASSLE GUARANTEE: 
Try Passport 5000 for 30 days . If you're 
not satisfied, return it for a refund, no 
questions asked. 


ESCORT 

- Department 501685 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 
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ONLY 

PASSPORT 5000 
GIVES YOU THE 
TOTAL PICTURE™ 


Passport 5000's Total Picture technology, available only from Escort, is a new innova- 
tion for radar/laser detection. Like a CD player, Passport 5000's LCD screen visually 
displays information, eliminating the guesswork common with LED-style panels. 
Are you approaching a dangerous road hazard? Total Picture™ alerts you to 
potentially hazardous road conditions in those cities now using the new safety technology. 
Getting the same radar alert every day at the same place? Total Picture™ 
visually displays when a new second source is present — one that could be a true threat. 
Two SuperWide Ka radars being broadcast in the same area? Only Total 
Picture™ will display botb alerts at the same time so you don’t take either for granted. 
Total Picture™ technology takes the guesswork out of radar/laser protection. Don’t settle 
for half the picture when you can get the Total Picture™ with 
Passport 5000. Order yours today. 


The “intelligent choice...for 
those shopping for high 
performance detection and 
highway safety combined.” 
CORVETTE FEVER 


=a “a тҥш s s m w s = = 


With 
SafetyPilot™ 


SAFETYPILOT™ GIVES YOU THE BIGGER PICTURE... 
Passport 5000’s unique SafetyPilot™ technology alerts you to the presence 
of emergency vehicles and road hazards (highway construction, accidents, dangerous 
intersections, unmarked railroad crossings) in those cities using the new safety technol- 
ogy. Drive with peace-of-mind knowing Passport 5000 is protecting you and your passengers. 


Technology! 


Get the Total Picture» Only with Passport 5000. Only from Escort. 


for the total driving picture, call toll-free: 


1*800*433*3487 


Open 24 bours, 7 days a week for your convenience. 


- 5000 $169.55 


Shipping å handling is extra. OH res. add 6% sales tax. 


The Innovative Edge" 
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Hanos On 
A Mac CLONE ls Born 


T: e first widely available Macin- 
tosh clones may be compatible 
with Apple's Power Macs and rela- 
tively inexpensive, but they're not 
things of beauty. 

A small company called Power Com- 
puting recently began selling the first 
Power Macintosh clones in limited 
numbers and is now going into high- 
volume production. Like the Power 
Macs, Power Computing's Power 80, 
Power 100, and Power 110 models are 
based on the PowerPC 601 micropro- 
cessor (running at 80- to 110MHz). 

But, intent on shaving 10 to 20 per- 
cent off Apple's prices, Power Comput- 
ing is using standard PC cases and 
monitors, making the Power models 
look more like Windows PCs than 
Macs. In fact, the new Power models 
are manufactured by CompuAdd, a 
longtime DOS and Windows PC mak- 


er. Apple's trademark stylish- | 

ness and attention to detail are @ 

noticeably absent. БЕ 
The Power models are conspic- { 


uously absent from retail stores [S 


too. Power Computing, based in | 
Milpitas, California, sells only 
through the mail (800-999-7279). 

Aside from the clunky box, the _ 
Power 100 I tested worked exact- “~~ 


ly like a Power Macintosh, д 


with a “Welcome to Масіп- 
tosh” mee sear upon Bring it EE 


distinguish them from the Ap- | - = 
ple brand.) All of the Mac 
software I tried worked g <2 span 

without a problem. -—"r i 

There was опе =s 
hardware hiccup, Е 
however. Power Com- 
puting sent a system with a PC-type 
monitor that required that I change a 
small switch on an internal video 
board before the display would work— 
a very un-Maclike nuisance. Power 
Computing says later models will ad- 
Just automatically. 

My Power 100 was a top-drawer 
model, with a whopping 24MB of 
RAM, two-gigabyte hard drive, and 
quad-speed CD-ROM drive. Like 
many Macs, it also came with Quick- 
en, ClarisWorks, and other software. 
At this writing, Power Computing 
sells this model for $4,199; the equiva- 
lent Apple system is about $5,300 


jt шг W 


ONLINE AUDIO 
On DEMAND 


change the way you lis- 

ten to the Internet. Right 
now, when you come across 
sound clips on the Net, you 


N ew software promises to 


The wait is over. Real-time audio is here. 


Prognose алгала risen Real plan, soar ры бең гыс ed ire 
ean (mai Шаг бырт! 


Read Adi Placer = the wh yuna ach Peur eri ns e and plar 
Beba im ныны 
Shuck segs sons kar coral. ена Bos авы cde eA aaa 


quogram Hipp uu ч айры] ыган 
| ери hg fm dan w yan We ile wp! Bul Aan lai 


Noni sn done! а Тыла cops ol dao Real usi Pre wap Ë wall ттш 
| mia Бат llar wets тагылу di собе бра PALME. anaalabie 


' have to download a large file 


that contains an audio clip on 


| a World Wide Web page, for 
example, and hear the sound : 


played back almost instanta- 
neously. Today, download- 
ing such audio clips takes 
up to five times as long as 


RealAudio Player software 
| lets you hear Internet 
sound clips in real time. 
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. the actual playing time. 


: before playing it back on your : — The RealAudio Player soft- 
: PC—hardly о reaHime listen- : ware will be integrated into 
: ing experience. : leading Web browsers, such as 
: — However, the new RealAudio : Netscape Navigator and Air Mo- 
: Player software from Progres- — : saic, or the software соп be 
: sive Networks will make listen- : downloaded free from the com- 
: ing to online bits of talk, music, : pany's Internet site (http: // 
: or noise as quick and easy as : www.RealAudio.com/). No 
— flipping on a radio. The soft- : other equipment is needed to 
=] ware enables you to dick on : run the RealAudio system, 
an onscreen word or button — : which works with any multime- 


: dia Windows PC. A Mac version 
: is due later this year. 


What is required, though, is 


: for your Internet hosts to 

: serve up audio that works 

: with RealAudio. ABC, National 
: Public Radio, HotWired, and 

: several other online providers 
: are doing just that, and many 
: more are expected to follow. 

: ——Јоп Pepper 
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Power Computing’s new рн 
models, including the Power 110 shown above, 
aren't sleek but they get the job done. 


from an Apple dealer. A more basic 
Power 80 with 8MB of RAM and a 
365MB hard drive costs $1,999, com- 
pared to $2,699 for a comparable Ap- 
ple model. (Apple’s prices will be 
falling as a new generation of Power 
Macs hits the streets this fall.) 

Power Computing says it plans to 
sell six models by the end of the year, 
possibly including a system for less 
than $1,000 and a portable model. 
Sandy Reed 


CD-ROM 
RECALLING VIETNAM 
enty years after our departure 


from Vietnam, Americans are still 
remembering and rethinking the 


war, the people, and the country. And 


new CD-ROM titles are offering 
poignant ways to look at the past, pre- 
sent, and future of Vietnam. 

Medio Multimedia provides a com- 
prehensive review with its disc, sim- 
ply called Vietnam. It combines audio 
and video clips that offer many per- 
spectives, with news footage and his- 
torical text. Beyond the Wall, due this 
fall from Magnet Interactive, tells the 
individual stories of soldiers through 
personal letters, tape recordings, 
home movies, newsreel footage, and 
newspaper articles. A Passage to Viet- 
nam, from the creator of the Day in the 
Life books, offers a visual tour of to- 
days Vietnam through the lenses of 
more than 70 photojournalists. Each ti- 
tle sells for about $50. 


Find the manual, find the other manual, 
read them both to get the information to fix your printer. 
Or click on the CompuServe icon. 


Volumes, pages, and diagrams. Or a few clicks to add an interactive multimedia enhancement: 
on CompuServe. The first choice, and youre all CompuServeCD. 


alone with your problem. Choose CompuServe, CompuServe. Its all here waiting for you. 


Just a click away. 


Free Membership Kit 


and youre immediately in the competent company of our 


more than 1,000 hardware and software companies online. 


Need help on a Windows-related application? 


You'll find it in CompuServes WinSupport area. Over Join CompuServe now. Just call I 800 487-8942 
400 Windows-related support providers are online with and you'll receive: 

answers day or night. With WinSupport you'll discover I) A free membership kit. CompuServe Information Manager 
what's hot in computers. Download files. Or pick up the software for DOS. Macintoth; Wihio or ББ: 


E TTT T , 
latest shareware. Once pee online, Just GO WinSupport! 2) One free month of over [20 popular services, a $9.95 value. 


But helping i keep [OME SaaS ae BRE 3) A $25.00 usage credit to explore other extended services. 


the only thing C S ak ier. We h 
M bun uox mucha MM Id MM 4) Three free hours of Internet access — every month! 


than 3,000 other places to go and things to do. Complete 


access to and from the Internet is easy on CompuServe, | 
® 
too, and we were the first online information service L1 CompuServe 


: в š : —- 5 

The information service you won't outgrow. 
Become a CompuServe member via the Internet at http://www.compuserve.com 
"Wew members only, please, All names listed are proprietary trademarks of their respective corporations. 


COMPUTERS (S7 SOFTWARE 


SECURITY 
CHASING STOLEN PCs 


lot of computers may soon be 
A^» home, and their new 
owners will not be very happy 

about it. That's because the phone call 
may lead police to a stolen computer in 
much the same way the LoJack hom- 
ing device leads cops to stolen cars. 

The CompuTrace security system, 
from Absolute Software, is a crafty 
piece of software that instructs the 
PC's modem to dial up the company's 
800-number hot line at least once a 
week and thereby report its location 
using Caller ID. Calls from the owner 
are logged, and if the PC has been re- 
ported stolen, its new location is moni- 
tored and reported to local police. 

CompuTrace is as stealthy as a com- 
puter virus—it won't show up in a file 
directory and can even survive a refor- 
matting of the hard disk. If the thief is 
on the phone, or the modem is not 
hooked up, it just waits to make its 
call. And it turns off the modem speak- 
er before dialing. The software and ser- 
vice are $80 per year for DOS and Win- 
dows. Mac and OS/2 versions are 
coming.—Jonathan D. Beard 


DISPLAYS 
SUPER COLOR For LCDs 


he color LCD panels that grace 

Te of today’s laptop PCs are 

about to go from good to super— 
Super VGA, that is. 

Super VGA offers a sharper picture 
(800 by 600 pixels) than the standard 
VGA (640 by 480) resolution currently 
used in flat color displays. Super VGA 
(S-VGA) can also show more colors si- 
multaneously, with shading subtleties 
that produce more lifelike images. Su- 
per VGA is commonplace on desktop 
PC monitors, but the greater number 
of pixels has made creating an LCD 
panel with S-VGA resolution difficult. 

Now, several Japanese screen mak- 
ers are preparing to ship S-VGA panels 
to laptop makers in substantial quanti- 
ties. Sharp and NEC have announced 
Super VGA panels, and others are ex- 
pected to be producing them by year's 
end. Toshiba will be among the first to 
offer a notebook PC with a Super VGA 
color screen, due in August. 

The Super VGA panels will cost 
about twice what today's screens do. 
So the first S-VGA laptops could cost 
more than $5,000.—Dennis Normile 
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3 leagues are taking a cue from 


: change could equal a stream 


BETTER : biology, exploring the poten- : of ones and zeros. 
COMPUTING їс! of chemical reactions in : “After experimenting with - 
THROUGH : computing. While other : simple chemical reactions, 
CHEMISTRY : research has used proteins or : Ross's team is now working 


onsider the remarkable 
human brain. The bio- 
chemical reactions in its 


tasks faster than a Cray super- 


computer. "A Cray can multiply : 


: nucleic acids for molecular 
: data-storage devices, Ross 
: seeks a different answer: Can 
: chemical reactions actually 
fluids and tissue perform many : 


help compute information? 
One example might be pro- 


: with more complex biological 

: reactions, such as the transfor- 
: mation of food sugars into 

: energy, called glycosis. While 

: chemistry may help computers 
: with complex problems like 
cessing a series of instructions : 


pattern recognition, it will 


K. DANIEL CLARK 


two ten-digit numbers in 10’ : with liquids. Picture eight : probably never compete with 
seconds," says John Ross of : tanks in a chemical factory, : a supercomputer when it 
Stanford University. "But your : explains Ross. Each has reac- : comes to number crunching, 
brain can probably recognize — : tants going in and out. The — : notes Ross. “And | daresay 
500 people on the street. No : tanks have high or low iodide : your brain will never be 
Cray could ever do that." : concentrations, so they are — : replaced by a Cray.” 
That's why Ross and col- — : either blue or clear. The color : — Mariette DiChristina 
metal tip powered by several small 
R&D motors. When the tip is passed close- 
| ly over a metal surface, the STM сап 
ScoPiNG For Dara observe the properties of individual 


LEAD WIRES 


ae Ур э, 


VERTICAL 
POSITIONING MOTOR 


A greatly miniaturized version of the powerful 
scanning tunneling microscope may prove the ulti- 
mate computer memory device, storing data bits 
as individual atoms or groups of atoms. · 

may one day be microscopic—lit- 


C: Cornell University engi- 
neers have reduced the scanning tun- 
neling microscope into a hair-sized 
"atom robot" that's capable of moving 
individual atoms. Eventually, an 
army of these miniature robots might 
work in concert to create computer 
storage systems that are the size of a 
fingernail yet can hold as much data 
as several thousand of today's hard 
disk drives. 


The scanning tunneling microscope 


omputer data-storage devices 


(STM) was invented in the early 


1980s and consists of an ultra-fine 


atoms and even push atoms along the 
surface. Although physicists have 
long dreamed of constructing 
an ultra-small computer 
data-storage device 
made out of fleets 
of STMs, they 
have been lim- 
ited by the 
relatively 
large size 
and  slow- 
ness of the 
microscope. 
p" But Cornell engi- 
d neers Yang Xu, 


PUN Scott Miller, and Noel 


prod MacDonald have reduced 


HORIZONTAL the microscope’s size a 
thousandfold by fashion- 
ing an STM out of a silicon chip coat- 
ed with minute amounts of gold. The 
product of nine years of research, 
their mini-STM has a much faster in- 
trinsic operating speed than normal 
STMs and, more important, can be 
produced with well-known computer 
chip fabrication techniques. 

The engineers estimate that 
10,000 STMs could fit on a single 
chip and speculate that it may be 
possible to build a computer memory 
device so precise that each bit of data 
is represented by a single atom or a 
small group of atoms. An array of 
thousands or perhaps even millions 
of STM tips would simultaneously 
read the information contained in 
the atoms. Such a leap in memory 
devices may not be practical until 
sometime early in the next century. 
—Robert Langreth 


HOME 
TECH NOLOGY 


MAKEOVER Fon 
MOBILE Homes 


anufactured houses have an im- 
age problem. No matter how 
well they’re built, they can’t 
help looking like they belong in a trail- 
er park. 

Four builders of manufactured hous- 
es from northern Indiana are trying to 
change that image. The builders hired 
Ball State Universitys Housing Fu- 
tures Institute to come up with new 
ways of assembling manufactured 
homes (also known as mobile homes) to 
make them look more like the site-built 
homes favored by middle-class buyers. 

The researchers abandoned the con- 
ventional coach shape in favor of a se- 
ries of architectural designs that com- 
bine mobile-home sections with 
prefabricated add-ons such as sun- 
rooms, basements, and garages. In one 
version, two factory-made sections are 
stacked, with a “bonus space” linking 
them to a third section [see illustra- 
tion]. The bonus space is enclosed with 
roof panels and wall glazing. Other 
houses are created by elevating or 
staggering the factory-made sections in 
different ways. 


: duce that installation cost with- 


Can you spot the mobile home in this picture? 
The builders placed two factory-built house 
sections over a site-built basement (top 
illustration), stacked a third section on 1 top 
(center), and enclosed a “bonus space” in the 
center of the house (bottom). 


Federal law requires that every 
manufactured house section be 
equipped with a steel chassis and 
wheels for transportation. “If you just 
stack them, you'll have wheels on 
your ceiling and a thick floor,” says in- 
stitute director Stan Mendelsohn. 
One solution for two-story designs is a 
telescoping steel frame that slides out 
of a house section as it is jacked up. 
The chassis remains anchored to the 
foundation, the axles are removed, 
and wall panels are added to enclose 
the space beneath the house section. 
Another solution is to integrate the 
chassis into the frame of the house 
section. Patriot Homes used this ap- 


: heat pumps on the market. 


EFFICIENT AND : out sacrificing performance. — : — Coinventor Tom Hebert says 
AFFORDABLE : The Environs “duatsource” : the Environs needs between 20 
: heat pump uses a drastically : and 40 feet of buried pipe per 
round-source heat pumps : downsized ground loop in : "ton" of cooling capacity. He 
o impressively high : combination with a conven- : estimates the cost of installing 
efficiency by exploiting — : tional above-ground air coil. An : a three-ton ground loop is typi 
the massive heat-storoge capac- ` innovative refrigerant circuit — : cally between $150 and $300 
ity and stable temperatures un- : design allows the small ground : (compared to $3,000 to 


derground. One drawback, 


: loop to do about 40 percent of : $10,000 for а conventional 


however, is the high cost ofin- : the work, while ће air coil _  ground-source system). 
stalling the groundloop heat : does the rest. Laboratory test : Hebert and his brother Ted 
exchangers—the plastic or : results show that the mea- : have patented their design ond 
copper piping buried in vertical : sured energy-efficiency ratio of : are selling systems through 
wells or horizontal trenches. — : the Environs is as high as : their company, Conservation 
Now two brothers have deve  : 18.3, which rivals even the : Products International, in 

oped an innovative way їо re- : most ‘efficient ground-source : Odessa, Florida.—WNed Nisson 


proach to construct a two-story proto- > 
type house in Elkhart, Indiana. 

Because the sections are made at s 
the factory, manufactured houses typ- 
ically cost $30 to $40 per square foot, 
much less than the $50 to $60 per 
square foot for traditional houses. The 
low prices already make manufac- 
tured houses attractive to low-income 
buyers, but the new designs could also 
make them attractive to buyers who 
can afford to purchase a large, elabo- 
rate home.—Dawn Stover 
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HOME TECHNOLOGY ' 
DESIGN 

Mission EFFICIENT 

D homes usually 


showcase a concept—architec- 
tural artistry, new technologies, 
concern for the environment, or health 
consciousness, for example. A project in 
Tucson, Arizona, called GreenHome21 
demonstrates all of these ideas. 

“It became evident that these four 
areas were interrelated,” says Trece 
Herder, the homebuilder who, with her 
brother John, originated the project. 
The 4,400-square-foot house, designed 
with input from local utilities, uses ap- 
proximately half the energy of a con- 
ventional house of its size. To trim elec- 
tric and gas bills, the Herders used 
strategies that ranged from the simple 
(such as installing fluorescent lighting) 
to the all-encompassing. (The house 
was oriented to minimize heat gain in 
summer, for example, and the home- 
automation system handles everything 
from entertainment equipment to se- 
curity and thermostat zones.) 

The house’s greywater reclamation 
system is “almost a second plumbing 
system” and reclaims as much as 100 
gallons a day, Herder says. Pipes drain 
water from showers and tubs into a 
large tank; this water, plus water from 
the chemical-free, solar-heated pool, is 
pumped into a subsurface irrigation 
network for outdoor vegetation. 

The builders chose paints that emit 
few volatile organic compounds; car- 
pets from recycled plastic; and insula- 
tion from old newspapers. Rocks that 
were excavated during construction 
were gathered to form a retaining wall. 
And extra wood and drywall at the 
building site were recycled. 

The house lists for $950,000. But 
many of its features will be replicated 
in a 25-unit subdivision in which 
the houses will sell for about $270,000, 

Herder says. 


Not only does this Tucson house look good: its 
utility bills do too. 
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WINDOWS comes Southwall’s next-gen- 
eration film: TC-88 (the ini- 
Two Coars tials stand for "two coot"). 
On ONE TC-88 is the first to be cov- 
ered on both sides with opti- 
hen a dear polyester — calcontrol materials, upping 
film called HM-88 oap- insulative value by 50 per- 
peared in the early cent. Replacing HM-88 with 
1980s, it revolutionized wi- TC-88 brings the R-value, or 
dows. Coated on one side with resistance to heat flow, of 
optical<ontrol materials and standard argon-gas-filled win- 
suspended between panes of dows from R-4.0 to R-6.3. 
glass, the film from Southwal Each side of TC-88 has a 
Technologies of Palo Alto, Cali ^ layered “sandwich” with indi- 
fornia, blocks heat and ulravio- urh oxide as the “bread” and 


leHight transmission in high-per- 


formance windows. 


Now, 15 years later, 


silver as the “meat.” How do 
you coat a roll of polyester 


that's six feet wide and 8,000 
feet long, without creating 
scratches or other flaws? 
“Carefully,” says Tom Hood of 
Southwall: The individual lay- 
ers are sputtered onto each 
side of the film as it spins be- 
tween refrigerated rolls in a 
vacuum chamber. Then the en- 
tire film is rerolled in a particle- 
free “clean room.” 

Hurd Millwork Co. of Med- 
ford, Wisconsin, will sell win- 
dows with TC-88 for about the 
same price as the HM-88 win- 
dows they replace, typically 
some $35 to $42 per square 
foot.— Mariette DiChristina 


INFO HIGHWAY 
WIRED AND READY 


en years from now, the information 
| s is bound to be a 

bustling thoroughfare for home 
video teleconferencing, downloading 
movies from the local video store, 
and conversing between utilities and 
home appliances. But your home's 
current wiring will likely cause in- 
formation gridlock inside your walls. 
Sooner or later, you'll need to rewire. 

Experts at the not-for-profit CEBus 
Industry Council predict that, at the 
very least, you'll need a local area net- 
work using two coaxial cables and four 
or six twisted-pair telephone wires. The 
twisted pair and coax, they say, must 
be of higher quality than the wiring 
now in use. Otherwise, you won't have 
the bandwidth necessary for big jobs, 
such as downloading a movie. 

The experts recommend that you 
run twisted pair past every telephone, 
thermostat, major appliance, and 
main breaker box. They also suggest 
that you place twisted-pair and coax 
outlets near computers and televi- 
sions. No one knows for sure, but you 
might someday connect your comput- 
er to the info highway through a coax- 
ial cable modem. 

Firms such as U.S. Tec, in 
Canandaigua, New York, and AMP 
Building Systems Division, in Harris- 
burg, Pennsylvania, sell rewiring kits 
that provide some CEBus services. 
And Greyfox Systems in Pittsburgh 
offers the first wiring system for new 
homes that is entirely designed to CE- 
Bus specifications. À 16-outlet kit will 
sell for approximately $3,000, not in- 
cluding installation.—Chuck Murray 
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ENERGY 
THE Price Or Hear 


t may be difficult to think about 

your home's heating system in the 

middle of summer, but updated in- 
formation from the Department of 
Energy can help you determine now if 
youll be spending too much to stay 
warm this winter. The illustration be- 
low represents the estimated costs of 
heating a 2,100-square-foot, well-in- 
sulated house in St. Louis, a city 
whose winter temperatures are con- 
sidered moderately cold. Of course, 
larger homes, homes with less insula- 
tion, and homes in colder areas would 
cost more to heat. 


500 


S0 


The costs were calculated by the 


American Gas Association based on the 
DOE data. The "conventional" gas and 
oil furnaces in the illustration have an 
efficiency rating of at least 78 percent. 
The heat pump system has a Heating 
Season Performance Factor of 8.0; 
high-efficiency heat pumps range from 
7.3 to 9.2 HSPF. 


KIM O'REILLY 


WE'VE PUT 
METHING NEW INSIDE 
0 PROTECT AGAINS 
VERYTHING OUTSID 


Rain... Snow.. ‚ Sun... They're no 
match for new ACE SealTech Acrylic 
Waterproofing Sealer. Because it’s made with 
new Micro Emulsion Technology. · Micro Emulsion 
makes water bead up better for longer lasting 


protection. It also goes on milky white and dries 
clear which makes application easier. Combine 
that with our low price and you've got the inside 
track on great outdoor protection. 


WATER-BASED 


SealTech ! 


WATERPROOFING SEALER 


Superior Drabiny 
Greater UV Protection 
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FUEL SYSTEM Formira 


Put back the performance with 
Slick 50° Fuel System Formula! 


No matter what you drive, deposits in your fuel system are 
robbing your car of its original power and performance. Even 
the best additives or detergent gasolines might clean one part 
of your fuel system, but create deposits in another. But Slick 50 
can clean it all... all at once. Slick 50 Fuel System Formula is 
ten times more powerful than the leading fuel treatment, so 
it cleans faster and more completely. Cleans your entire fuel 
system from tank to tailpipe in one application— fuel injectors, 
manifolds valves, ports and combustion chambers! Yet it’s safe 
for sensitive components. 

You'll feel the difference a clean 
fuel system makes- guaranteed! And 
you'll feel it faster with Slick 50 Fuel 
System Formula. 
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ENGINES 


Two Pars To 
HORSEPOWER 


T- affordable, V8-powered “pony” 
cars—Ford’s Mustang and its Gen- 
eral Motors rivals, the Chevy Ca- 
maro.and Pontiac Firebird—take a 
technological fork in the road in 1996. 
The GM cousins continue with the еу- 
ergreen small-block V8, an overhead- 
valve pushrod design that’s about to 
enter its fifth decade of development. 
Ford, in contrast, is replacing its 


pushrod V8 Mustang engine with two . 


versions of its overhead-cam, 4.6-liter 


ee E 


modular V8. The milder 
version—single overhead 
cam, two valves per cylin- 
der, cast-iron block—has 
about the same output as the 
current five-liter V8: 215 horse- 
power, 285 foot-pounds of 
torque. The overhead-cam valve 
train does allow higher rpm lim- 

its, which equates with driving fun. 
But that’s before you try the Cobra 
model with its dual overhead cam, 32- 
valve aluminum-block version, which 
generates an eyeball-flattening 305 hp 
and 300 ft.-lbs. of torque. 

Anticipating the Mustang’s transi- 
tion to modern muscle, GM is re- 
sponding with tweaks to the 5.7-liter 
LT-1 V8 that propels the Camaro and 
Firebird. Horsepower in the standard 
Camaro/Firebird LT-1 goes from 275 
to 285, thanks largely to a switch to 
dual catalytic converters. But in a 
realm where more is always better, 
there also will be even hotter versions 
in limited editions. Pontiac, for exam- 
ple, has come up with a ram-air sys- 
tem that bumps peak horsepower to 
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e 1996 Ford Taurus and 

Ге Sable have been 

reengineered with a new 
engine, stretched wheelbase, 
and a longer, wider body that 
dramatically alters the contours 
of the cars that introduced the 
“aero” look a decade ago. The 
result is a slightly less utilitarian 
sedan that approaches sporting 
intentions. The new body struc- 
ture is stiffer, and the steering 
gear and suspension have been 
refined for improved handling. 
Test drives reveal a car with a 
solid feel and precision on the 
road with a relatively stiff ride. 

The wheelbase is three 


inches longer than the old car, 
and the overall length has 
been stretched more than five 
inches for the Taurus, and near- 
ly eight inches for the Sable. 
The new package adds consid- 
erable interior room overall, 
plus some additional legroom 
front and rear, and significant 
rear-seat hip room. But the 
new shape actually loses about 
three cubic feet of space in the 
trunk. The new body contours 
also reduce the height of the 
rear-door opening and over- 
head space in the rear-seat. 
The ergonomically clean in- 
terior is highlighted by a strik- 


ing oval-shaped control cluster. 


With almost a keypad-like qual- 


ity, the panel integrates con- 
trols for heating, air condition- 
ing, and audio equipment. 

A three-iter, al-aluminum, 
24-valve Vó is an enlarged ver- 
sion of the aluminum V6 of- 
fered on the Ford Contour, pro- 
ducing some 200 hp in the 
Taurus. The standard pushrod 
threeiter, 145-hp castiron en- 
gine is refined, smooth, and 
more than adequate, however. 
Antilock brakes are offered, but 
curiously the Contour’s low-cost 
traction-control system is not 
available on the Taurus. 


CH 


The 32-valve mustang Cobra [eve ops 305 hp 
and 300 ft.-lbs. of torque. 


305 and torque to 335 ft.-lbs. The 
ram-air design uses hood scoops feed- 
ing into the intake system, which 
cools and pressurizes the fuel-air 
charge. 

Overhead cam designs have better 
valve control at high engine speeds, 
which allows higher rpm operation 
and improved emission control. Still, 
GM keeps tweaking the pushrod V8, 
and a 350-hp “Gen III” version will 
show up in the '96 Corvette this fall. 
—Tony Swan 


CATALYSTS 
POLLUTION EATER 


р: the air while you drive? 

ats the remarkable idea pro- 
posed by Engelhard Corp., the 
world's largest producer of catalysts. 
Engelhard's PremAir is a platinum 
coating on a car's radiator that would 
catalytically convert airborne ozone 
and carbon monoxide pollutants to 
harmless oxygen and carbon dioxide. 
According to Engelhard, the combina- 
tion of air flow through the radiator 
and engine heat converts 90 percent of 
the ozone and carbon monoxide on con- 
tact. Leaving the cooling fan running 
while the car is parked during peak af- 
ternoon smog hours would sustain the 
ozone-reduction reaction even without 
engine heat. 

The amount of platinum needed 
would probably exceed that used in a 
typical exhaust-system catalytic con- 
verter. Engelhard estimates that the 
cost of PremAir to consumers would 
range between $500 and $1,000 per car. 

Field tests are already underway to 
perfect this innovation. Modeling 
studies show the potential of eliminat- 
ing 18 tons of pollution per day in Los 
Angeles alone. Engelhard has demon- 
strated PremAir to various automak- 
ers around the world, and Ford is the 
first to acknowledge interest. 
—Don Sherman 


POPULAR SCIENCE AUGUST 1995 • 39 


AUTOMOTIVE 


POWER STEERING 
ELECTRIC ASSIST 


eneral Motors’ Saginaw Steering 
Gear Group has developed an all- 
electric power steering system 
that eliminates hydraulics. Dubbed 
^E-steer," the new system is an all- 
electric system that can power either 
the rack, pinion, or steering column. 
This allows considerable flexibility in 
its installation. 

The gear senses two input vari- 
ables: vehicle speed and driver 
torque. The two inputs are fed to an 
electronic control module that ana- 
lyzes the inputs and determines the 
direction and amount of needed as- 
sist. Power is provided by a variable- 
speed brushless motor. 

The computer algorithm is easily 
changed, making E-steer highly tun- 
able. Independence from engine 
speed also makes the system suitable 
for electric cars. Electric steering is 


An all-electric power-steering system eliminates hydraulics and is suitable for electric vehicles. 


not unknown—Acura uses it on the 
exotic NSX sportscar—but cost has 
kept it from being widely used in pro- 
duction cars. 


DIRECT 
INJECTION 


itsubishi Motors is 
claiming а world first 
with a new gasoline 


engine in which the fuel is in- 


jected directly into the cylinder : 


without first being mixed with 
air. The result, according to 
Mitsubishi, is dramatically im- 
proved mileage and power. 
The new engine relies on 
four key developments: an in- 
take port that directs air 
straight into the cylinder; a 


: consumption could be cut 40 
: percent when idling, and 25 
: percent for city driving. The irr : 
: jection of the gas also serves 

: to cool the intake air, allowing 
: the compression ratio to be in- : 
: creased to 12:1, up from the 
: 10.5:1 of Mitsubishi's compa- : 
rable conventional engine. This : 
: produces an estimated 10 per- : 
: cent increase in torque and 
: power output. 


The development engine is 


: a 1. iter, inline four-cylinder 
: DOHC engine, though the com : 
: pany believes the technology : 
: can be scaled for both larger 


: the engine will cost slightly 

: more than conventional en- 
gines, but can't yet say how 

: much. There are also concerns 
: about engine vibration, though 


the company says that prob- 


: lem, too, is solvable. The com- 


pany would not say when it 
will put the engine in a com- 
mercial vehicle. Bets are, 


: though, that Mitsubishi just 

| might have something to um 
: veil at this fall's Tokyo Motor 
: Show.—Dennis Normile 


high-pressure fuel pump; a fuel ` and smaller engines. | 
injector that controls the atom- : Mitsubishi admits that * 


ization and dispersion of the — : jue ppsscups 

gasoline spray; and a piston : FUE. PUMP 

with a shallow, curved hollow  : 

in the head. Mitsubishi says 

the interaction of the air flow, 

the hollow in the cylinder : 

head, and the control of the fu- : 

el spray results in a stratified 

airfuel mixture that is very — : INTAKE PORT 

lean overall but very rich in the : 

vicinity of the spark plug to en- : 

sure stable combustion. This ak : 

lows air-fuel ratios of upto — : 

40:1 under cruising conditions. : 
Mitsubishi estimates fuel — : 
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DIESEL ENGINES 
VW Is Back 


lkswagen plans to introduce a 
Vie generation of diesel power- 
plants in the U.S. market later 
this year, including one for the Golf 
that gets about 60 mpg. The new-gen- 
eration, direct-injection turbodiesel 
planned for the U.S. Passat, Jetta, 
and Golf models is already on sale in 
Europe. It is one of a handful of di- 
rect-injection diesels suitable for 
small passenger cars and is expected 
to be certified in all 50 states. 

Direct injection means the fuel is 
injected directly into the combustion 
chamber when the piston is at the top 
of its stroke. Most small diesels use a 
pre-chamber to ignite the fuel, which 
then expands into the main combus- 
tion chamber. Direct injection allows a 
higher compression ratio, but the sud- 
den shock of combustion makes a 
characteristic diesel rattle. 

The new VW diesel uses a two- 
stage, five-port injector that intro- 
duces the fuel in a timed gradient, al- 
beit in microseconds, as a way of 
controlling combustion knock. The tur- 
bocharger introduces air into the cylin- 
ders through a swirl port, enhancing 
the combustion process. A catalytic 
converter also helps clean NOx, CO, 
and HC emissions. Among the claims 
made for the emission system is a long 
life with no degradation—superior to 
gasoline engines, according to VW. The 
fuel efficiency also is credited with re- 
ducing carbon dioxide emissions by 
some 20 percent. 


ive businesses 
You Can Start Yourself! 


NRI training in your choice of five in-demand fields 
gives you — you пеей to get started fast! 


2 Gain independence 
e as a locksmith 


Earn good money making keys, even more repairing and 
replacing locks, top dollar installing new home security 
systems. NRI trains you to do all that and more in one 
complete course. 


бө ba wants to get ahead, but most 
people don’t know where to start. Now, 
NRI not only shows you five opportunities 
for good money, advancement, even a 
business of p own, but goes on to give 
you the skills you need to succeed. 

Here are five fields (two here and 
three on the other side) still wide open for 
the NRI-trained specialist. All five feature 
low start-up costs and low risk for you. 
Tailor the size of vour business to what- 
ever you can comfortably handle: part- 
time, full-time, even add employees as 
your business takes off. Yes, NRI hands- 
on training can give you the skills to take 
advantage of five golden opportunities! 


Income while you learn 


МИГ» Master Locksmithing course includes professional 

Ilco 027A Key Machine and all the tools you need to start x 
earning profits of up to 800% — even as 

you learn! New expanded training includes 

automotive lock servicing and electronic 

security, making the opportunities for an 

NRI-trained же ике even greater. You 

learn every trade secret for servicing and 

repairing residential, commercial, and 

automotive locks, even locks on car 

ignitions equipped with air bags. Plus, your 

training covers the ins and outs of hig! 

sensitive safes and vaults. NRI ining 

includes equipment you train with and 

keep for future use on the job! 


No experience needed 


NRI starts des with the basics, then builds 
your knowledge and skills a step at a time, all the while 
adding practical know-how through hands-on training. You 
even get the tools you'll need in the business. And you learn 
at home in your spare time, with the full support of your 
NRI instructor and the entire NRI technical staff. 


Get started fast in home 
e inspection, today's hottest 


new career | of 1 / 

| " - Automotive Locksmithing, which focuses 
Demand for home inspectors continues to climb—30% to | — 8 MM on this high-opportunity specialty... or | 
50% each year—making home inspection one of today's Home Security Servicing, providing in- 


fastest-growing career fields. 5 
Best of all, while the average ins aportin takes just a few hours to im is ft thie cami | electronics principles necessary to x 


perform, trained inspectors command from $100 to $300 per home, Be a locksmith... full-time, part-time, or run a profitable 


earning as much as thousands per week! 
Now, with NRI's new training, you can cash in on the growing locksmithing business of gout own. Take the first step by sending for 
your free NRI catalog now! 


demand for home inspection services and earn good money full-time, š 
part-time, even in a business of your own. Three more low-risk 


businesses on the other side 
NEW! Powerful 486SX2/50 MHz | | | 
computer and home inspection SEND CARD TODAY FOR FREE NRI CATALOG 


software included! 


From foundations, floors, and roofs to 
insulation, ventilation, and radon testing, you 
master every important phase of the home 
inspection process. Practical projects give you 
hands-on experience with the tools you need, 
including the one piece of equipment no 


If your needs are more specific, you 
can choose NRI's Basic Locksmithing, an 
abbreviated version of the Master course... 


aw-Hil 6. сечата Сын са 
4401 Connectiont Avenue, NW, Washington, DC 20008 


successful home inspector should be without... (f Check one FREE catalog only |] Small Engine Repair O С 
Only NRI gives you a powerful 486SX2/ [] Automotive Servicing [] 

50 MHz computer system and exclusive home О Electrician L] E 

inspection software, all yours to train with and 2 менн, Ж а ч 

keep for use on the job. You discover how to Г] TV/Video! Audio Servicing O Е 

use your computer and software to transform O Ce Pr uk 

field notes into the kind of professional home [] PC Applicati [1 

inspection reports clients pay top dollar for. 

Plus, as business grows, you can expand your 

system and use it for scheduling, bookkeeping, 

and much more. Name (please print) Age 


Discover how easy it can be to earn extra 
cash in your spare time or launch your own 
full-time home inspection service. Send for 
your free NRI ae today! 


Address 


Any one of these five 
opportunity fields 
(three here plus two 
on the other side) 
could be your chance 
to be your own boss. 

hichever 
course you choose, 
you'll get every- 
thing you need to get 
started fast—the 
skills and the know- 
how to do the job 
right, plus the tools T ны. ; 
and equipment you need to get your business off the 
“Sema s nly NRI makes starting a business of your 
own so easy! 


Get the know-how you need to become a foreman, supervisor, or 
contractor in a business of your own with NRI's Building Construc- 
tion course. Over 18 million families will be buying new homes in the 
next 10 years, while even more will pay for major remodeling and 
renovation work. That means big profits waiting for you! 


Over 100 hands-on training projects 
NRI's easy-to-digest lessons and practical projects teach you the skills 
and professional secrets of carpentry, masonry, roofing, even wiring 
and plumbing. 
ou actually frame a house in miniature and construct a framin 

section in full scale. You'll end up with the know-how to deal with all 
the building trades, the skill to handle part or all of the job yourself. 
You'll be ready to start your own building and construction business, 

et going in the lucrative building industry, or simply move up to the 
fome of your dreams—and save 10% to 50% by building it yourself! 
Check into building construction as. your opportunity field 
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McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20078-3543 
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Today, few homes or commercial buildings go up without central air 
conditioning. Millions of window units in older homes require 
maintenance and repair. Heat pumps 
| have become so popular, they’re now 
as common as furnaces. And commer- 
cial refrigeration calls for skilled 
technicians to install and service walk- 
in coolers and freezers, ice makers, and 
food cases. It all adds up to tremen- 
dous opportunity for the trained air 
conditioning, heating, and refrigeration 
technician. 


Training 
includes 
professional 
tools 


NRI trains you to land a 
good-paying job, pick up 
extra income in your 
spare time, even start a 
business of your own. 
You're ready to jum 
right in because NR 
includes the tools you 
need... system analyzer, 
electronic halogen 

leak detector, tubing and 
joint tools, even a top- 
quality vacuum pump 
for purging systems. 
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The last 20 years have seen an unprecedented surge in the home 
improvement and remodeling industry. And experts agree that the 
high demand is not a passing trend. Now, 
with NRI’s new course in Home Remodel- 
ing, you can remodel your own home or 
start your own profitable business and 
take advantage of the wide-open opportu- 
| nities in the field. You get the practical 
| foundation you need through comprehen- 
sive lessons and six hands-on remodeling 
резона that feature exciting equipment 
including a DeWalt power miter saw and 
power screw driver kit. 

What’s more, NRI training fully 
prepares you to run a масони home 
remodeling business, from generating leads 
to completing projects on time and on 
budget. 

Full-time, part-time, or in a business 
of your own...you can earn good money in 
the home remodeling business once you've 
trained for success the NRI way. Send for 
complete details! 


Send for FREE NRI catalog 


If another ambitious person has already 
sent in the card, write to NRI Schools, 
4401 Connecticut Avenue, NW, 
Washington, DC 20008. 
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REINVENTING THE 
SPARKPLUG 


fter more than a century of de- 
A: of internal-combus- 

ion engines, it's difficult to 
imagine anything new in spark 
plugs. Át the critical moment in the 
combustion process, a tiny lightning 
bolt arcs between the spark plug's 
two electrodes, igniting the charge 
and powering the piston on its down- 
stroke. Now, engineers at GM's AC 
Spark Plug division say the compa- 
nys new Rapidfire plug, designed as 
a replacement plug for vehicles at 
least three years old, adds a couple of 
new twists to this old game. 

Its electrodes, for example, are dis- 
tinctly different from conventional 
plugs. The center electrode is more 
conical than cylindrical, with fluting 
around its tip, a design that requires 
less voltage for spark initiation, ac- 
cording to Rapidfire engineers. The 
side electrode is also chiseled at its 
tip and extends only part way over 
the center electrode, rather than all 
the way across. This allows more of 
the fuel charge to be exposed to the 
ignition energy, propagating a better 
flame front across the combustion 
chamber and reducing the possibility 
of misfires and pre-ignition. 

Another innovative element of the 
new spark plug is its metallurgy. The 
inside of a combustion chamber is one 
of the most hostile environments on 
earth, with temperatures ranging 
from 600 to 1,800?F. To get acceptable 
longevity from the abbreviated elec- 
trode design, AC spark plug chose a 
highly conductive nickel-silver alloy 
for the electrodes, rather than the 
nickel-chromium (Incanel) used for 
most plugs. The nickel-silver alloy 
erodes at one-third the rate of In- 
canel. The company forecasts a useful 
life of 30,000 miles for the Rapidfire. 


units, as do some BMW mod- 
els. This fall, the Lincoln Conti- 
nental will offer HID lighting as - 


COMPONENTS 
HID Licurs 


е distinct, bluish light of 
high-intensity discharge 
lighting is now on the road 


in the United States. The exotic 
Porsche 911 turbo has the HID 


an option. 


HID lights use а miniature 
arc lamp that excites a gas- 
filled bulb. The system requires 
a sophisticated, electronically 
controlled power supply, and 
this has held up its introduction 


The rapidfire (top) has a conical cen- 
tral he ie plog бор, extra millimeter 


into the engine with а conven- 
tional plug (bottom). The new design is daimed 
to provide quicker starts, smoother idling, and 
improved fuel economy. 


The final element of the design is 
the extended length of the plug’s 
business end, which projects an extra 
millimeter into the combustion 
chamber. AC claims this also con- 
tributes to more complete combus- 
tion and is the equivalent of a slight 
advance in static timing. 

Other claims for the plug are more 
compelling: quicker starts, better 
throttle response, smoother idling, 
and a small but measurable improve- 
ment in fuel efficiency. 


on low-priced cars. HID lights 
emit intense light in а relative- 
ly narrow spectrum, which 
causes mild fluorescence in 
some paints and clothing— 
making such objects highly vis- 
ible at night. They also elimi- 
nate bulb replacement, with 
the arc light itself good for the 
life of the car. 


Initially available for 74 percent of 
all current GM vehicles and 58 per- 
cent of all cars and light trucks in 
the United States, the Rapidfire will 
sell for $4 per plug—7ony Swan 


RACING 
Heap-Up HELMET 


y miniaturizing the head-up dis- 
B: now used in passenger cars, 

engineers at Delco Electronics 
have created one that’s small enough 
to fit inside a race car driver’s helmet. 
This allows the driver of an open- 
wheel Indycar to monitor his gauges 
without taking his eyes off the track, 
something you don’t want to do too of- 
ten when you’re burning up the 
Brickyard at 230 mph. 

The system, developed by Delco 
and helmet-maker Bell Sports, uses a 
small color projector located in the 
chin of the helmet, which projects 
messages onto a transparent screen 
in the view of one of the driver’s eyes. 
The messages appear as if they are 
floating about ten feet in front of the 
driver, making them easy to see with- 
out refocusing the eye. 

Delco engineers calculate that it 
takes about a tenth of a second to 
glance at conventional gauges. At 230 
mph, a race car travels the length of a 
football field in that time. The head- 
up helmet is expected to be used by 
Team Penske drivers later this sea- 
son. 


NEW MODELS 
EvERYBODY GETS An SUV 
j exus, Cadillac, Acura, and Lincoln 


are the latest to announce their in- 

entions to enter the “exclusive” 
sport-utility vehicle market. In a rash 
of rumor confirmation, Lexus now 
says it will sell its version of the Toy- 
ota Land Cruiser, with an upscale in- 
terior. Honda’s Acura division will in- 
troduce a takeoff of the Isuzu Trooper, 
which was upgraded by Isuzu at mid- 
year. Meanwhile, Cadillac and Lin- 
coln say they are in the SUV race, too. 

This proliferation of luxury SUV 
models reflects the impact of the an- 
ticipated entry by Mercedes-Benz 
with a U.S.-assembled four-wheel- 
drive sport utility, combined with the 
observation that many luxury car cus- 
tomers are shifting their interests to 
sport utilities. 
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ALL-WHEEL-DRVE Мошо 


| olvo claims a lead in “thinking 
М: with its first-ever all- 
wheel-drive car. It’s normally 
front-drive, with the rear wheels pow- 
ered only when the front wheels begin 
to lose grip, an automatic action that 
doesn’t concern the driver, who has no 
levers or buttons to operate and won't 
even notice the change. Called All- 
Wheel-Drive Concept and scheduled 
for introduction in 1996, the design is 
based on a Volvo 850 wagon with elec- 
tronic traction control that counters 
spin in the driven front wheels. That 
is combined with the rear axle from 
the rear-drive Volvo 960, which has a 
limited-slip differential. The two 
axles are connected by a propshaft in- 
corporating a viscous coupling. 


E Idsmobile’s Bravado is a com- 
“© £ pact sportutility vehicle in 
search of an identity, partly be- 
1 cause Olds is a relatively new player 
| in this class. First launched in 1991, 
Î Bravado is a stepchild of Chevrolet's = 
S-10 Blazer and GMC's Jimmy. Orig ЩЕ 
inally, Bravada was, distinguished by — * 
I having a fulHime fourwheel-drive 
Î system, rather than the parttime set- 
up that then was mainstream. 


This coupling is a multi-plate 
clutch filled with silicon fluid that 
transmits torque only when there's a 
speed difference between the two 
fixed sets of interleaved plates. Thus, 
when the driven front wheels have 
the same rotational speed as the free- 
rolling rear wheels, the inter-axle 
shaft merely idles along. Then there 
is just a small amount of fluid drag 
amounting to only five percent of en- 
gine torque, so the remaining 95 per- 
cent gives virtually front-wheel drive. 

But the moment the front wheels 
hit a slick patch and start turning 
faster than the rear ones, the viscous 
coupling responds to the speed differ- 
ence and shifts torque to the back 
axle for added grip. Rear drive could 
then take as much as 95 percent of 
engine power with total loss of front- 
wheel traction, since the coupling 
provides a truly variable front/rear 
torque split to match road and 
ground condi- 
| tions. Once 
| normal trac- 
tion is re- 
stored, the 
car functions 
as a front- 


drive with 
ry neutral be- 
Ш” havior. The 


cost? Volvo es- 
timates an ex- 
tra $2,000 on 
a $30,000 car. 
—David Scott 


Foam Vs. ENERGY 


le fine art of absorbing energy gener- 
Е іп a crash gets a new twist with 

two new combinations of plastic and 
other materials. Textron Automotive Co. 
has developed several new energy-absorb- 
ing foams that help reduce the impact of 
side collisions. The side-impact system is 
being introduced on new Ford beginning 
products in 1995 and 1996, and later on 
GM models. 

The energy absorbing system consists of 
two types of foam. A relatively stiff, mold- 
able foam forms the interior door panels, 
and uniformly absorbs crash energy to 75 
percent compression. These foam-lined 
doors are said to be less expensive than 
side-impact airbags while delivering most of 
the same benefits. 

Areas in line with the shoulders and hips 
get pads of self-destructing foam that ab- 
sorbs even more energy in a harder impact, 
much like a one-shot bicycle helmet. 

‚ Another kind of crash—the smash-and- 
grab burglary or carjacking attempt—is ad- 
dressed by a new automotive safety glass 
from DuPont. The company is introducing a 
three-layer laminate, bonded to the inside 
of ordinary automobile safety glass, that re- 
sists the impact of a baseball bat, golf club, 
or even a crowbar. Glass fragments are con- 
tained by the bonded coating, preventing in- 
jury from broken glass in an accident. The 
coating also protects occupants from ejec- 
tion in severe crashes. 


The result is a handsome, com- 


"E | 
l "тлер чылче s 
ú 


ality a step further with a new hood 
line, its own unique frontend styling, 
and ergonomic seats not available 
from its sister divisions. Much of the 
1996 Bravada is, however, similar to 
the current Chevy Blazer/GMC Jim- 
my, which underwent a basic reengi- 
neering last year. That includes о stiff- 


The 1996 Bravada takes individu- 
| 
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percent of the 


ened frame, a more rigid, aerodynam- torque at the 

ic body structure, a revised version of rear. À viscous 

the 4.3iter V6, and the fulHime four- clutch delivers power to the axle with 

wheeldrive system Olds pioneered. more traction in slippery conditions. 
The constantly engaged four- Olds also includes standard antilock 

wheel-drive system splits the power brakes and a positively-ocking, limit- 

between the front and rear axles via edslip differential on the rear axle as 


а planetary gear set that provides 65 


part of the drive system. 


fortable four-wheeler that proved its 
worth by slogging through the 
spring mud and rain at the base of 
the Grand Tetons. The smooth, con- 
tinuous application of power at all 
four corners was more than ade- 
quate for these driving conditions, 
and it had little difficulty with steep, 
muddy grades. 


R & D 


Wino TUNNELS For 
Car Parts 


hot and cold air to simulate global 
temperature variations already 
are used by vehicle and aircraft manu- 
facturers for aerodynamic research. 
Now the world’s largest supplier of au- 
tomotive components and systems has 
built not one, but two, separate cli- 
matic tunnels, one that tests heating 
and air conditioning, and another for 
engine-management electronics. 

These unique facilities are operated 
in Luxembourg by ACG Worldwide, a 
multinational group created by Gen- 
eral Motors for coordination of its 
parts-supply divisions. ACG supplies 
components to all major European 
automakers, and in the United States 
to GM, Ford, and Chrysler. 

The two new tunnels at ACG’s Lux- 
embourg Technical Center shorten de- 
velopment time for ventilation and 
electronic equipment that must re- 
spond to or tolerate wide environmen- 
tal changes. They bring global and 
four-season weather to the laboratory 
and accurately reproduce desert, arc- 
tic, and mountain driving conditions. 

Both tunnels can vary the blown air 
temperature from icy -30°C to a torrid 

50°C (-22°F to 122°F). There are also 
infrared panels in the ceiling above the 
car test-cell to simulate solar radiation, 
while steam pipes in the floor can repli- 
cate roadway heat buildup during ur- 
ban traffic jams. Humidity is another 
variable that can be controlled. A sys- 
tem under test is installed in its in- 
tended production vehicle, which is 
“driven” on roller-based chassis dy- 
namometers at speeds up to 125 mph. 

Evaluation of passenger comfort un- 
der precisely controlled and repeatable 
conditions is the primary function of 
the thermal management tunnel, 
which is used for ventilation equip- 
ment. For example, the tunnel tests the 
rate of cool-down for air conditioning, 
and for heating, it tests the speed of 
warm-up and windshield defrosting 
from a cold start. 

The distinctive feature of the engine 
management tunnel is altitude simula- 
tion, with barometric pressure that can 
be varied from sea level to 5,000 feet. 
Elevation is critical in engine breathing, 
fuel/air mixture ratio, and combustion 
efficiency. Using fully automated rou- 
tines, a car can drive through steamy 
tropics, cross arid deserts, and climb 
frozen mountain passes without leaving 
the tunnel rollers.—David Scott РЕ 


С: wind tunnels that blow 
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Details of any threats to the F-22 are shown 
on this screen. The F-22’s onboard receivers 
collect radar signals from the fighters (cir- 
cles) and SAM sites (pentagons). Its comput- 
ers identify them and estimate the distance 
at which they are likely to detect the stealthy 
F-22. Note that the radar at the lower left has 
a greater range because the F-22 is not as 
stealthy when seen from the side and rear. 


front of the F-22 pilot two-thirds 
faster than in current fighters. Thus, 
developing electronic systems that 
can sift through the torrent of incom- 
ing information and clearly present 
the pilot with what matters most at 
the moment is the crux of the cockpit 
designer’s challenge. 

At Lockheed Martin’s F-22 engineer- 
ing headquarters in Atlanta, I flew a 
short “mission” in an F-22 cockpit 
demonstrator and talked to the engi- 
neers and pilots whose work it is to 
make this remarkable aircraft a man- 
ageable machine. 

Until an enemy is within visual 
range, the pilot will concentrate on 
three full-color LCDs (above) that 
dominate the instrument panel. Locat- 
ed in the center is an eight-inch- 
square tactical situation display that 
provides a “God’s-eye” view of the 
world around and in front of the F-22. 
This is two-dimensional virtual reality 
in action. Smaller displays at left and 
right are assigned to defense and at- 
tack. “These are the guys I want to 
kill,” explains a Lockheed pilot point- 
ing to the screens, “and these are the 
guys who are trying to kill me.” 

The cockpit demonstrator’s computer 
generates a flight of four F-22s sweep- 
ing into bandit country. Their mission 
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The “big picture” does not include the detail of 
the attack or defense displays, but reaches 
out further to show aircraft that are not yet 
threats or targets. Here, four targets on the 
“shoot list” are being engaged, while there 
are four friendlies to the right. “Situational 
awareness -the ability to spot potential 
threats before they are in range—distinguishes 
the expert from the inexperienced “nugget.” 


is to engage hostile fighters and pre- 
vent them from reaching lower-flying 
friendly attack aircraft. Approaching a 
border indicating the edge of the battle 
area, the lead F-22 pilot accelerates 
through supersonic speed. The central 
display shows three blue circles mark- 
ing the other fighters in the formation. 
Four green circles represent the bomb- 
laden F-15Es they are assigned to es- 
cort. Lines called. vectors project from 
the circles, their length proportional to 
each airplane’s speed. 

After a few moments, I no longer 
have to ask what each symbol means. 
Borrowing a basic principle from com- 
mercial aircraft, the F-22 uses a “dark 
cockpit" display strategy; the absence 
of a light or a symbol means that 
everything is going smoothly. Right 
now, the only ground-related symbol is 
a dashed line showing the forward 
edge of the battle area. Irrelevant data 
are excluded from the displays. 

Relative positions of the F-22s are 
exchanged via an ultra-secure short- 
range radio datalink that also syn- 
chronizes the displays in the four cock- 
pits so that each pilot sees exactly the 
same situation. 

The F-22 formation leader's tactical 
situation display starts to look more 
ominous. Four square yellow sym- 


Shooting one supersonic fighter from another 
at 40-mile range is no easy feat. The display 
gives the pilot the data needed to select the 
best shot. The bar on the left shows the tar- 
get's altitude. The notches on the scale at 
right show the maximum range of the F-22's 
missiles and the distance at which the F-22 
can fire and break away: the double bar 
shows the range of hostile missiles. 


bols—unidentified targets—appear at 
the top right of the screen. As the dis- 
tance closes, the symbols change to red 
triangles, indicating that the targets 
are hostile. Soon the displays identify 
them as Sukhoi Su-35s, advanced and 
deadly Russian-built fighters. 


| ost of the display symbols differ 
M: shape as well as color. This 
helps the pilot tell them apart 
instantly and makes them distin- 
guishable through an anti-laser visor, 
which blocks certain colors. Unlike to- 
day's cockpit displays, all three 
screens use identical symbols showing 
the scene from the same orientation. 
The pilot always views his own F-22 
from the God's eye view, with its flight 
path pointed straight up the middle of 
the screen. 

The side displays show other infor- 
mation that couldn't be added to the 
central display without making it clut- 
tered. For example, enemy surface-to- 
air missile (SAM) sites are identified 
by hollow pentagons. The pentagons 
on the defense display will become sol- 
id when SAM radars are switched on, 
while a circle around each missile em- 
placement indicates the range at 
which it can detect the F-22. 

The F-22's stealthiness means these 


circles are likely to be small, with wide 
gaps between them. Pilots flying non- 
stealthy conventional fighters, which 
can be detected by SAM radar from a 
much greater distance, would typical- 
ly see the lethal area expressed as a 
chain of overlapping circles. 

Should a hostile or unidentified air- 
craft use its radar, the plane’s symbol 
on the main display is tagged with a 
semicircle representing a radar dish. 
Looking at his defensive display, the 
pilot sees the target radiating a blue 
beam, which represents the radar’s es- 
timated range against the F-22. 

These displays appear simple, but 
underlying them is a complex elec- 
tronic system built around two banks 
of rugged 32-bit computer cards. 
Packed into the F-22’s forward fuse- 
lage, the circuitry possesses the equiv- 
alent of a supercomputer's calculating 
power. The system is designed to leave 
the pilot in control of tactical decisions 
that only the human mind can make, 
while using automation to sort 
through the raw information flooding 
in through the aircraft’s sensors and 
communication devices. 

Lockheed's solution to separating 
the meaningful data from the merely 
distracting rests on three basic con- 
cepts. The first is called the "globe." 
The computers divide the airspace 
around the F-22 into onionlike layers. 
In the outermost ring, targets are not 
yet close enough to be attacked. When 
a target enters the next ring, the F-22 
pilot has the option of initiating or re- 
fusing combat before the target knows 
a foe is near. In the innermost zone, 
the flight paths of the two aircraft 
commit them to pass within visual 
range of each other. 

The second basic concept is "sensor 
management." Its goal is to ensure that 
the pilot has all the necessary informa- 
tion to make tactical decisions, while 
making minimal use of telltale radar. 
This maintains the F-22's stealth quali- 
ties, while relieving the pilot of a very 
complicated task. Sensor manage- 
ment’s logic is guided by the globe. For 
example, the F-22 could have identified 
the Su-35s earlier with radar. But they 
were not close enough to present an im- 
mediate threat, so the computers auto- 
matically inhibited the use of radar to 
preserve the stealth advantage. The F- 
22 remained undetected 

“Sensor fusion” is the third funda- 
mental concept behind the F-22's elec- 
tronics. The fighter has three sensors. 
In addition to a sophisticated phased- 
array radar, it has an electronic war- 
fare system that can identify and lo- 
cate targets by detecting various 
electromagnetic signals they emit. 
Any hostile target that uses its own 
radar has instantly betrayed its iden- 


tity. Finally, the F-22 has a datalink 
that imports information from an Air- 
borne Warning and Control System 
(AWACS) or other friendly aircraft. 
Today's fighters also use these three 
types of sensors, but the F-22's passive 
electronic warfare system and 
datalink are more powerful, and they 
are effectively shielded to avoid unin- 
tentional emissions that can betray an 
aircrafts presence and type. 

Pilots flying current fighters have to 
perform the demanding mental task of 


blending the information shown on 
different displays into a single tactical 
picture. The F-22's computers auto- 
mate this function by sorting sensor 
data into "track files." For example, if 
an intercepted radar signal comes 
from the same location as a target also 
being tracked by an AWACS plane, 
the information will be correlated into 
a single track file. Next, the computer 
selects the best chunks of data from 
the file. While the AWACS has mea- 
sured the target's range and speed, 


Missile Anxiety 
Western analysts studying Russian 
air-to-air missiles used to think inferior 
electronics made them heavier with- 
out being more effective. Glasnost 
came as a shock to these experts. 

The Vympel R-27 medium-range 
missile, in service since 1983, turned 
out to be more than equivalent to the 
U.S. AIM-7 Sparrow. And its replace- 
ment, the Vympel R-77, is now ac- 
knowledged to have longer range and | 
greater agility than the Air Force's 
most modern weapon, the radar-guid- 
ed advanced medium-range air-to-air 
missile (AMRAAM). 

But the most alarming Russian mis- 
sile is the Vympel R-73E, also known 
by its NATO code name AA-11 Archer. 
One expert calls it "the King Kong of the 
visual-range fight." Its front. and rear 
control fins are augmented with a 
thrust-vectoring system that deflects The Russian Vympel R-73E missile has movable 
hot gases from the rocket motor, great- paddles that steer its exhaust. 
ly enhancing tuming performance. 

А Vympel R-73E can be launched from a fighter that's turning hard, at a target far off to 
one side. The instant it comes off the launch rail, the missile starts to veer sharply toward its 
quarry. Flight time is very short, leaving the target almost no time to evade the shot. Able to 
scan 90 degrees off center in any direction, the R-73E's infrared seeker lets a fighter pilot 
lock onto any target in the hemisphere of space in front of his aircraft. The seeker can even 
be slaved to the pilot's helmet-mounted sight, so that all the shooter has to do is look at the 
enemy and press a button. 

Now Vympel is working on a new missile, based on the R-73E, which can be fired back- 
ward. Designers have been thinking about rear-defense missiles for years. One idea is a 
missile that fires forward, then swings around in an "over the shoulder" maneuver before 
locking onto a pursuing target. Pilots call this notion "the mad dog in a meat market." In a 
dogfight, the missile is just as likely to go for the shooter's wingman as the enemy. 

Mounting a missile backward is a better strategy that allows its seeker to lock-on even be- 
fore the pilot pushes the launch button. But because the aircraft is moving forward, the mis- 
sile is actually flying tail-first and backward as it comes off the rail. It must then accelerate 
through zero airspeed before its aerodynamic flight-control fins can start to work. Vectored 
thrust —in which Vympel has a 15-year-lead—is the only way to control such a missile. 

Weapons such as these are what the F-22 is likely to come up against; all of Russia's fam- 
ily of missiles are now available on the world market. Air Force planners believe that the pro- 
liferation of agile planes and missiles is making а “furball” an increasingly dangerous place. 
Rather than trying to compete in such an environment, they say, it's better to knock down as 
many enemies as possible at long range. Close combat only makes sense when the odds 
are favorable; when they aren't, slipping away is the smart thing to do. 

The Pentagon has started developing a thrust-vectoring version of the veteran 
Sidewinder, called the AIM-9X. But when it becomes available, the most the AIM-9X can do 
is start leveling the playing field against the agile Vympel weapons already in service.—B. S. 
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While the F-22 pilot is reviewing his attack options, the 
tactical and defensive displays continue to provide a rapidly 
evolving picture of the larger battle and any other potential 
i TR threats. The display also confirms that the F-22 is still be- 
wai اا‎ | yond the radar range of the bandits. 

— ч о A # ` w As radar-guided missiles have become more reliable and 
more lethal at long range, beyond-visual-range tactics have 
become more complex. For instance, a pilot under attack 
may dive sharply, hoping that a pursuing missile will slow 
down in the thicker air at low altitude and run out of ener- 
gy. By firing early, an attacker allows time to break away 
and evade counterattack. On the other hand, firing later— 
when the enemy is nearer— means the missile will have 
more range remaining when it reaches the target and will 
be harder to evade. It is a daunting choice. Picking the 


в A ef nne DUIS = a| d " ; A pe zi : i 
E Aa До, 15 pos dd FOR wrong tactic can have fatal results. 
B nie) TRO i The F-22 leader and wingman fire two advanced medi- 


" YOURSELF... um-range air-to-air missiles (AMRAAMs) apiece. A small 


bar on the attack displays missile-range scale marks the 
point at which the missiles’ radar seekers will lock-on. Until 

then, they will be guided by the fighters' on-board radars. As 
2 soon as the fourth missile “goes autonomous," the F-22s turn 
sharply away. 

The Su-35 pilots see nothing until the AMRAAM seekers 
lock onto them. Then warning systems activate with a blaze 
of lights and a chorus of alarms. The aircraft shudder as 
their decoy launchers fire. The wingman of the second. pair 
of Sukhois has two seconds more warning than the others 
and breaks right. An AMRAAM following him is fooled by 
one of his radar decoys. The leader's wingman ejects, think- 
ing his aircraft is hit. Moments later, he is correct. Hanging 
in his parachute, he counts three smoke trails winding to- 
ward the cloud deck. 

Now new targets have appeared on the screen and attract- 
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the F-22's electronic warfare circuitry provides a more ac- 
curate bearing and can also identify the target. The pilot 


sees the combined result presented as an uncluttered w" | ! 
n. WORKING TOGETHER 


Lockheed engineers stress that sensor fusion is hard to 


do on any other aircraft, where each system has its own | | ү, - 5 
computer. On the F-22, the various sensors have been de- FOR SMOKERS RIGUTS. 


signed from the outset to work together. 

The decision to engage is a no-brainer: The Su-35s are 
headed for the friendly F-15Es, and the F-22s have the ad- 
vantage of surprise. The leader taps a bar on the throttle. 
Immediately, each Su-35 is marked by a white circle and a 
number appearing on both the main tactical display and the 
attack display. The word “shoot” appears on the attack 
screen and the head-up display. A vertical bar on the side of 
the attack screen shows the range to each target and com- 
pares it with the maximum range of the F-22’s air-to-air 
missiles. Another symbol shows the range of the Su-35's 
Vympel R-77 air-to-air missiles. 


touch, the pilot calls up a “shoot list,” which saves valu- 

able seconds that would otherwise be spent calculating 
the best target to strike first. The computers have already 
prioritized the targets depending on their speed, position, 
and type, ranking them with glowing numbers. 

Absolutely accurate target tracks are needed as the mo- 
ment for missile launch approaches, so the computers begin 
allowing more use of radar. They will still restrict its power 
and transmission time to make detection of the signals less 
likely. Had the Sukhois not given the game away by using 
their own radar, the F-22’s radar could also have been used 
to identify them. Many techniques exist, most of them high- 
ly secret, for refining the details of an unknown aircraft's 
shape from a raw radar return. 


| É F-22 will close in ultra-fast on the enemy. With a 
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ed special attention by using their radar. They are tagged on 
the F-22 screens as J-10s, agile lightweight fighters built in 
China. The F-22 defensive display shows that the direct 
course to the J-10s lies across an active SAM site. 

To skirt the lethal airspace above the SAM site, the F-22 
leader decides to follow an indirect route. As the Lockheed 
planes bank steeply to turn away, they sacrifice some of their 
stealth, flashing the SAM radar with a momentary reflec- 
tion from their underbellies. On the defensive display, the 
circle that symbolizes the SAM’s radar coverage expands 
correspondingly and, for a few seconds, covers the F-22s. 
The SAM site can’t shoot down the receding F-22s, but it 
alerts the J-10s by radio, and the Chinese fighters accelerate 
to meet the attack. | 


combat, when possible, by two means. The first is 

| stealth, which lets a pilot see the enemy first and strike 

unexpectedly. Secondly, superior speed confers the option 

of choosing to give or refuse combat—whichever makes 

more sense. “We don’t want to mix it up in a knife fight,” re- 

marks a Lockheed pilot, “but it is going to happen some- 
times.” 

When events lead to visual-range combat, the F-22 should 
be an agile fighter despite its size. During a dogfight, the pi- 
lot’s eyes will stay on his wide-angle head-up display, which 
shows most of the attack screen’s symbols. Also under devel- 
opment by the U.S. military—which has been jolted into be- 
lated action by successful Russian cockpit technology [see 
"Missile Anxiety"|—is a helmet-mounted display that sup- 
plies pilots with target data, wherever they look. 

Before anyone can take a long-range shot, the eight fight- 
ers become embroiled in a "furball," their exhaust contrails 
criss-crossing a huge area of the sky. The J-10 pilots, with 


Т: F-22 is designed to avoid the high risks of close-in 


their smaller airplanes, should have a first-look advantage. | 


seems to have left her frazzled. 


But somehow the F-22 pilots seem to have better vision. And 
enemy ground controllers notice that the F-22 pilots are 
speaking on the radio much less often than the J-10 fliers. Is 
there telepathy at work here, they wonder? 


t's remarkable how much less you talk when the datalink 
f: there,” remarks a Lockheed pilot. “The first thing you 
lMilearn is that the amount of information we share is 
tremendous.” This is why the F-22s seem so coordinated. 
Even if only one F-22 is tracking an adversary on radar, the 
other three pilots can see it on their displays. All of them stay 
in the know. 

The combination of the datalink and the helmet-mounted 
display accounts for the F-22 pilots’ apparently superhu- 
man eyesight, and the speed and accuracy of the leader’s 
defensive shot. Even if you know roughly where to look, it 
can take seconds to spot another aircraft in the sky. But the 
helmet display includes an arrow that guides your eyes to 
the target and then places a cuing symbol over it. Precious 


moments are saved by knowing precisely where to look. 


Another technology likely to be built into the F-22 is 
three-dimensional sound, which uses a digital processor to 
create a warning voice that appears to come from the exact 
direction of the threat, or to make a wingman’s voice come 
from the wingman’s position. It is a pure illusion, but it 
sounds convincing. 

The F-22 leader gives the bug-out call. Leaving the battle 
area, the four pilots begin to wind down from the immense 
tension of the last 20 minutes of physical and mental exertion. 
Their tactical displays show four F-15Es heading back into 
friendly airspace from their targets, all safe. A few hours of 
rest and a shower are what the F-22 leader is looking forward 
to, as soon as possible. That last hard break to evade a missile 
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The only photograph made of the world’s first 
atomic explosion at the Trinity site in New 
Mexico, July 16, 1945. Inset above: At dawn on 


the last day of the pre-nuclear age, a j 
bomb sits atop a 100-foot tower as t 
1,400 feet from groun in Nagasaki, after 


the Aug. 9 atom 


t dawn on 
the SİX- 
teenth of 
И July 1945, 
3 at a deso- 
late site named 
Trinity in New 
Mexico, J. Robert 
Oppenheimer 
waited fretfully. 
The cause of his 
anxiety was a plu- 
tonium implosion device that sat 
atop a 100-foot steel tower. 
Oppenheimer had for two years 
steered the efforts of a special 
weapons laboratory at Los Alamos 
toward this day. 

Then a pulse was activated, and 
the darkness was punctured by an 
immense coruscating ball of red- 
orange fire. 

“I am become death, the destroy- 
er of worlds.” The line, from the 
Bhagavad Gita, a Hindu poem, 
flashed through Oppenheimer's 
BY ARTHUR FISHER d as he watched. The world's 
irst nuclear device was a success. 

It was the first day of the 
Nuclear Age, and nothing would 
ever be the same. Twenty-one days 
later, on Aug. 6, the B-29 bomber 
Enola Gay dropped an atom bomb 
on the Japanese city of Hiroshima, 
to horrific effect. On Aug. 9, a sec- 
ond atom bomb was unleashed on 
Nagasaki. 

No other nuclear device has 
since been used in warfare. But 
the legacy of the atom's awesome 
potential, for peacetime use as well 
as for *mutually assured destruc- 
tion," is with us today. 

To coincide with the 50th an- 
niversary of the development of 
the atom bomb, Harry N. Abrams 
Inc. is publishing Picturing the 
Bomb—Photographs from the 
Secret World of the Manhattan 
Project, by Rachel Fermi (grand- 
daughter of Enrico Fermi, a key 
scientist in the A-bomb effort) and 
Esther Samra. The photos on 
these pages are drawn from that 
book. 

And in “Nuclear Legacy,” on the 
following pages, we examine one of 
the most obdurate problems of the 
nuclear age: what to do with nu- 
clear waste. 
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The technology 
unleashed by bomb 
builders was supposed 
to bring us cheap, 
dean energy. But 
operating nuclear 
power plants has 
become so expensive 
that н are quietly 
mutating into radio- 


active waste dumps. 
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t 2:45 a.m. on August 6, 1945, 
an American B-29 bomber 
named Enola Gay roared off a 
runway at Tinian, a small 
Pacific island near Guam. The 
EN somber 12-man crew flew 
northwest toward Hiroshima, a 
Japanese city with a population of 
245,000. Five and a half hours later, 
the Enola Gay dropped an atomic 
bomb on the city, instantly killing an 
estimated 80,000 people. On August 9, 
another U.S. plane bombed Nagasaki, 
Japan. 

The two bombings brought a swift 
end to World War II. They also 
changed the nature of warfare forever, 
signaling the start of a nuclear arms 
race that is still unfolding. At times, 
the threat of nuclear war has cast a 
long shadow over the lives of 
Americans. But the bomb technology 
that was revealed to the world 50 
years ago this month has had an even 


more immediate and lasting impact on 
our daily lives. 

Few give much thought to the power 
of the atom when we turn on our com- 
puters and televisions and microwave 
ovens. But about 21 percent of the 
electricity used in the United States 
today comes from nuclear power 
plants that are the direct descendants 
of the bomb. Not long after Fat Man 
and Little Boy were dropped on 
Japan, the scientists and politicians 
who helped develop these bombs be- 
gan looking for peaceful applications 
of the explosive force they had tamed. 
In nuclear power, they saw a poten- 
tially inexhaustible supply of electrici- 
ty Nobody worried much about what 
to do with the byproducts of the fledg- 
ling nuclear industry—radioactive 
waste. Yet this worrisome byproduct 
may prove to be the most lasting lega- 
cy of the nuclear era. 

In the 50 years since nuclear reac- 


Yucca Mountain, Nevada: The 
final resting place for America's 
most fcr bares nuclear wastes? 
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Nobody wants a nuclear waste dump 
in his backyard. But one of America’s 
best-kept secrets is that many people 
already live near a radioactive waste 
storage facility: It’s called a nuclear 
power plant. 

Over the last five decades, radioac- 
tive waste has piled up at nuclear 
plants all over the country. Utilities 
are running out of room to store it, 
and the government does not expect to 
have a permanent burial site ready 
until 2010 at the earliest. In the 
meantime, utilities have received gov- 
ernment permission to build tempo- 
rary, aboveground storage facilities— 
without any requirements for public 
hearings or environmental assess- 
ments. The result could be dozens of 
de facto nuclear-waste dumps scat- 
tered from coast to coast. 

There are now 109 commercial nu- 
clear reactors operating in the United 
States in 32 states [see map on next 
page]. Worldwide, 33 countries use 
424 nuclear reactors to produce elec- 
tricity. A typical nuclear power plant 
produces about 20 metric tons of spent 


field to a depth of nine feet—are al- 
ready stored around the United 
States. The total is expected to grow to 
48,000 metric tons by 2003, and 
87,000 metric tons by 2030. (This does 
not include the waste from military 
nuclear operations.) 

Adding to the problem, many nu- 
clear plants are likely to close in the 
next decade or so. The U.S. Nuclear 
Regulatory Commission licenses nu- 
clear reactors for 40-year periods. Of 
the nation’s 109 reactors, 45 have 
been in operation for 20 years or more. 
By the year 2000, 62 reactors will be 
20 years or older. As these reactors 
near the end of their 40-year licenses, 
their owners will have to find places to 
put the accumulated waste. 

Other plants are closing long before 
their expected lifetimes are over. 
Some 21 commercial nuclear power 
plants have already been shut down, 
after an average service life of only 11 
years. Nuclear plants that have been 
retired before their licenses expired 
include Dresden 1 in Illinois, Fort St. 
Vrain in Colorado, Yankee-Rowe in 
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b e hot, , pressur- 
ized water is « sally pumped 
through a heat e exchanger, where it 
transfers heat to  unpressurized wa- 
ter. This water boils, producing steam 
to drive a turbine that generates elec- 
tricity. The reactor core and other 
components are housed in a rein- 
forced-concrete containment building 
that can be flooded with cooling wa- 
ter in an emergency. 
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tates down into Tour regions. 
Although the western region 
has the fewest reactors, it has 
been selected as the site for 
the first high-level radioactive 
waste repository. Of 109 com- 
p -— ud 
will exceed their capacity be- 
fore 1998. 
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Massachusetts, Trojan in Oregon, 
Shoreham and Indian Point 1 in New 
York, and California’s Humboldt Bay 
3, Rancho Seco, and San Onofre 1. 
The government has also retired a 
number of research reactors, demon- 
stration power plants, and nuclear 
ship reactors. 


pproximately one-fourth of the re- 
A reactors may shut down 
by 2008 for economic reasons, ac- 
cording to the U.S. Department of 
Energy. As reactors age, they face a va- 
riety of health problems: corroded 
pipes, cracked tubes, and pressure ves- 
sels embrittled by decades of neutron 
bombardment. Accidents like the 1979 
radiation release at the Three Mile 
Island nuclear station in Pennsylvania 
have prompted public demands for 
higher safety standards. Repairing and 
maintaining aging reactors to keep up 
with the escalating cost of these safety 
standards has become so expensive 
that some problems aren't worth fixing. 
In the early days of nuclear power, 
no one anticipated these problems. In 
a speech he gave in 1954, U.S. Atomic 
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Energy Commission chairman Lewis 
Strauss predicted a rosy future: “Our 
children will enjoy in their homes elec- 
trical energy too cheap to meter." For a 
while, it seemed as though he might 
be right. By the 1960s, U.S. utilities 
were ordering nuclear power plants as 
economical alternatives to fossil-fuel 
plants. In 1973 alone, utilities ordered 
41 nuclear plants. Around the same 
time, the Atomic Energy Commission 
(which was replaced by the Nuclear 


. Regulatory Commission in 1974) fore- 


cast that there would be more than 
1,000 large nuclear power plants in 
the United States by the year 2000. 
Instead, utilities have canceled 
plans for nearly 100 new reactors 
since the mid-1970s, and no new 
plants have been ordered since 1978. 
The price of natural gas and other fos- 
sil fuels has fallen, and nuclear facili- 
ties are now much more expensive to 
build and operate than most other 
types of power plants. In a sign of the 
times, the chairman of the Nuclear 
Regulatory Commission recently left 
his post to head up a company build- 
ing natural-gas power plants in Asia. 
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Closing a nuclear power plant isn't as 
easy as it sounds. A utility can't just 
walk away from the pile of radioactive 
waste it has created. Within two years 
of closing, the utility must file a decom- 
missioning plan. The Nuclear Reg- 
ulatory Commission defines decommis- 
sioning as "the safe removal of a nuclear 
facility from service and the reduction 
of residual radioactivity to a level that 
permits release of the property for unre- 
stricted use." 

The utility can choose from among 
three methods of decommissioning— 
Decon, Entomb, and Safstor. Selecting 
Decon means the utility plans to dis- 
mantle its reactor and decontaminate 
the site within a few years. For an ex- 
planation of how this is done, see 
“Taking Apart a Nuclear Reactor.” 
Some utilities opt for Decon because 
they want to quickly develop the reac- 
tor site for another purpose. For exam- 
ple, they might want to build a gas- 
fired generating plant. Only about 15 
percent by volume of a reactor is ra- 
dioactive. Many of the untainted com- 
ponents, such as the turbine genera- 
tor, can be left in place and recycled. 


Choosing the Entomb option means 
the radioactive contaminants will be 
buried in place, encased in a shielding 
material such as concrete. Only a few 
reactors have been entombed, all of 
them government-owned facilities. 

The third option, Safstor, is a “moth- 
balling” approach in which the utility 
maintains the reactor over a period of 
decades as its radioactivity slowly de- 
cays. “The longer you wait, the less ra- 
dioactive it is,” says Nuclear 
Regulatory Commission spokesperson 
Greg Cook. Utilities are allowed to 
wait as long as 60 years before finally 
disassembling the reactor. But moni- 
toring an idle reactor isn’t cheap; it 
can cost up to $15 million a year. 

The Nuclear Regulatory Commis- 
sion is currently overseeing the de- 
commissioning of 13 nuclear power re- 
actors. Most have been placed in the 
Safstor mode, because their owners 
have been unable to find new homes 
for the radioactive waste they contain. 
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Also, because many of the reactors 
shut down earlier than planned, their 
owners have not yet accumulated suf- 
ficient funds for decommissioning. 

A nuclear power plant produces two 
kinds of radioactive waste: spent fuel 
and low-level waste. Spent fuel is 
“hot” in both senses of the word—it's 
highly radioactive, and it generates a 
lot of heat. Low-level waste includes 
gloves, paper towels, concrete, and 
anything else that has been contami- 
nated by radiation. Most low-level 
wastes are relatively short-lived and 
have a low level of radioactivity. 

Spent fuel consists of small urani- 
um pellets, each about as big as a fin- 
gertip but containing almost as much 
energy as a ton of coal, that are 
stacked inside long metal fuel rods. 
These rods are bundled into fuel as- 
semblies containing 50 to 300 rods. A 
typical large reactor uses up about 60 
assemblies a year. Each one lasts a 
few years before it must be replaced. 
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When an irradiated fuel assembly is 
removed from the reactor core, it is 
placed in a steel-lined concrete pool. 
The pool water not only cools the fuel, 
but also acts as a radiation shield. 
Almost all of the fuel that has ever 
been used at nuclear power plants is 
currently stored in on-site pools. 


T. pools were never meant to be 
permanent storage facilities. 
When the first reactors were built, 
their operators intended to chemically 
separate unconsumed uranium and 
plutonium from spent fuel, and then 
recycle it. But because “reprocessing” 
concentrates plutonium into a form 
that can be used in nuclear weapons, 
it was outlawed in 1977. 

With no way to recycle spent fuel, 
storage pools began filling up. Building 
a new pool is too costly and almost im- 
possible to configure into an existing 
plant layout. Some utilities have "re- 
racked" their pools, moving the stored 
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Every nudear power plant 
has a pool, but you wouldn't 
want to swim in it. The pool 
is a holding tank for irradiat- 
ed fvel that has been re- 
moved from the reactor core 
and placed in underwater 
storage racks. The pool wa- 
ter keeps the spent fuel from 
overheating and helps pre- 
vent radiation from escaping. 
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assemblies closer together to make 
room for more fuel. But there's a limit 
to how tightly spaced the racks can be: 
Too close, and a nuclear chain reaction 
could occur. Too much fuel, and the wa- 
ter could overheat. Too many racks, 
and the pool might not be able to sup- 
port the weight. 

Even after re-racking, some utilities 
are approaching their storage limits. 


- By 1998, 32 reactors will have no 


more space to store spent fuel. What 
will their owners do with this waste? 
They expect the federal government to 
take it off their hands. 

Thats what Congress promised to 
do in its Nuclear Waste Policy Act of 
1982, which stated that the Dep- 
artment of Energy would begin accept- 
ing shipments of spent fuel from com- 
mercial nuclear reactors on January 
31, 1998. Since the act was passed, 
utilities have charged their customers 
a penny for every kilowatt-hour gener- 
ated by a nuclear reactor. This money, 
now more than $10.5 billion, has gone 
into a Nuclear Waste Fund, which is 
to be used for the development of a 
permanent disposal site. 

This future disposal site will also 


56 © POPULAR SCIENCE AUGUST 1995 


Is m 


CONSUMERS POWER CO. 


T 


ар, БЕ 


E 
PL 


| ry 


i 
v 
" 


АЗУ АЛАТ ap 


house highly radioactive U.S. defense 
wastes, as well as spent fuel from oth- 
er countries. The United States has 
promised to accept irradiated fuel 
from some 40 nations with nuclear re- 
search reactors—including Canada, 
Japan, and Australia. 

Since 1957, scientists have recom- 
mended that wastes of this sort be 
buried in stable rock formations deep 
below the earth’s surface. Other possi- 
ble solutions—such as stashing the 
waste under Antarctic ice, injecting it 


Until а perm burial site 
can be found, some spent nu- 
dear fuel will have to be 
stored aboveground. A few 
utilities have already con- 
structed “dry cask” 
systems for their oldest fuel. 
In the system used at the 
Palisades nuclear plant near 
South Haven, Michigan, spent 
fuel is lowered into metal 
casks that are then sealed and 


concrete pad (see photo at 
uy the 
Utilities are pressing 
federal government to develop 
rugged multipurpose contain- 
ers that could be used for the 
— 
fuel, as well as for temporary 
storage. Nudear fuel is pack- 
aged into fuel assemblies, bun- 
dles of long fuel rods contain- 


small, ceramic-coated 
mn of renim (fr tlt). A 


would 12 to 40 of these 
fuel assemblies (left center). 
The container would be sealed 
and placed inside a second 
. for transportation 
(top left), interim storage 
(center left), or permanent dis- 
posal (bottom left). The trans- 
ition container, for exam- 
ple, would be designed to 
withstand the impact of a 
120-ton locomotive traveling 
at 80 mph. 


into the ocean floor, or hurling it into 
outer space—have been deemed too 
risky. At one time, Energy Depart- 
ment scientists were studying a vari- 
ety of possible sites for geologic burial. 
But Congress put all its eggs in one 
basket in 1987, amending the 1982 
Waste Act to focus the entire 
site search on one candidate: Yucca 
Mountain. 

Located in southern Nevada about 
100 miles northwest of Las Vegas, 
Yucca Mountain is adjacent to the 


Nevada Test Site, the proving grounds 
for the nation’s nuclear bombs. The 
mountain is made up of vast layers of 
a porous rock called “tuff,” which con- 
tains minerals that are expected to act 
as a natural barrier to the movement 
of radioactive waste. 

If scientists pronounce Yucca 
Mountain a suitable site, the Energy 
Department plans to carve more than 
100 miles of tunnels into its interior— 
about 1,000 feet below its surface and 
about 800 feet above its water table. 
These tunnels would be the final rest- 
ing place for massive containers of nu- 
clear waste—filled with solid materi- 
als like spent fuel, as well as liquid 
wastes and sludges that have been en- 
cased in glass, or *vitrified." The con- 
tainers would be placed horizontally 
or vertically in the tunnels. And there 
they would sit until the 50th anniver- 
sary of Yucca Mountain's opening, at 


which time the repository would be 
permanently sealed off. 

But before any of this can happen, 
the Energy Department must prove 
that Yucca Mountain is a safe place to 
put garbage that will be dangerously 
radioactive for 10,000 years. The de- 
partment is spending about $1 million 
a day to "characterize" the site—for 
example, studying the likelihood of 
earthquakes and volcanoes, measur- 
ing how quickly water moves through 
the rock, recording weather patterns, 
and attaching radio transmitters to 
endangered desert tortoises living in 
the vicinity (the transmitters allow 
scientists to steer bulldozers away 
from the tortoises). About 300 scien- 
tists can be found at Yucca Mountain 
on any given day. 

From the crest of the mountain, 
4,950 feet above sea level, you can see 
all the way to California's Telescope 


PERMANENT, UNDERGROUND NUCLEAR WASTE DISPOSAL 


| In this concept for 
a repository, waste 
is delivers toa- 
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Waste containers are — 
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— inside a network of tunnels 
Z. covering about 1,400 acres. 


Massive containers of waste are 
deposited inside the tunnels by 
a specially designed transport 


vehicle that runs on rails. 


Peak, on the other side of Death 
Valley. You can also see several red- 
dish-black cinder cones on the valley 
floor. Most of these small volcanoes 
erupted more than a million years 
ago. The one that concerns geologists 
most is a “young” volcano that may 
have erupted as recently as 40,000 
years ago. 

Some studies of the Yucca site re- 
quire the construction of underground 
laboratories where scientists can heat 
rocks, measure water seepage, exam- 
ine fault lines, and conduct other ex- 
periments to determine what effect 
the waste will have on the mountain, 
and vice versa. These labs “will allow 
scientists to actually walk through 
the mountain,” says project manager 
Carl Gertz. 

Using the “Yucca mucker,” a boring 
machine similar to the one used to 
drill the Chunnel between France and 
England, workers began tunneling in- 
to the mountain in the spring of 1994, 
but underground testing will not be- 
gin until next year. And the full bat- 
tery of site characterization studies 
could take a decade or more. 


6: ne are already arguing 
about the risk of a nuclear explo- 
sion at the proposed Yucca 
Mountain facility. Last year, two 
physicists at the Los Alamos National 
Laboratory, the birthplace of the atom 
bomb, came up with a threatening sce- 
nario: Thousands of years from now, 
after the steel waste containers buried 
in the mountain have dissolved and 
their contents have dispersed, rocky 
material within the mountain could 
slow down the neutrons emitted by de- 
caying plutonium atoms, and set off a 
nuclear chain reaction. 

An internal review by a team of 30 
Los Alamos scientists said that the 
probability of an explosive chain reac- 
tion is “essentially zero.” However, a 
study by scientists at the Energy 
Department’s Savannah River nuclear 
site supports the theory. The National 
Academy of Sciences may be asked to 
settle the controversy. 

With debates like this raging, it is 
obvious that the government will not 
be ready to begin accepting waste at 
Yucca Mountain in 1998. In fact, the 
scheduled opening of the facility has 
already slipped from 1985 to 1989 to 
1998 to 2003. The latest date is 2010, 
but nobody takes it seriously. 
Although the Energy Department has 
spent more than $6 billion from the 
Nuclear Waste Fund, siting of a per- 
manent repository seems to be as far 
in the future as it was when the stud- 
ies began. 
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TAKING APART A NUGLEAR REACTOR 


orkers use a variety of tech- 
niques—including washing, 
3 sand blasting, and filtration—to 


cleanse a reactor and its liquid wastes. At 
the closed Fort St. Vrain reactor, located 
at the site of an old fur-trading post on the 
Platte River northeast of Denver, workers 
used water to remove radioactive parti- 
cles clinging to the reactor vessel like tal- 
cum powder. The water was then filtered 
and treated to remove the wastes. Later, 
workers used a diamond wire saw to cut 
through the concrete and steel in the re- 
actor vessel, slicing it into wedges for 
shipment. Everything that has been ex- 
posed to radiation will have to be decont- 
aminated, including pumps, fans, filters, 
and tools. 

The workers' protective clothing is 
sent to a special laundry. The waste 
water from that laundry must be treated, 
and even the laundry machines will 
eventually be cut up and buried as 
radioactive waste. Altogether, Fort St. 
Vrain will generate about 140,000 cubic 
feet of waste, enough to fill five railroad 
boxcars. That's not counting the spent 
fuel that will remain on-site in a special 
storage facility. Total cost tor the decom- 
missioning: 
$157 million. 

Of the com- 
mercial nuclear 
power reactors 
that have been 
taken out of 
service, only a 
few have been 
completely 
decontaminat- 
ed. Most utili- 
ties are “stor- 
ing” their shut- 
down reactors 
until they can 
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find a final resting place for the radioac- 
tive wastes trapped within. 

Government-owned reactors, on the 
other hand, have somewhere to go 
when they retire: the Hanford nuclear 
reservation in Washington state. The 
largest reactor buried at Haniord was 
dismantled in Shippingport, 
Pennsylvania, in the late 1980s. It yield- 
ed about 200,000 cubic feet of solid 
radioactive wastes, including a pressure 
vessel that was encased in concrete 
and shipped whole to Hanford. After 
decontamination, all of the buildings at 
the site were removed. But in some 
cases, clean buildings are left behind to 
be used for other purposes. 


Besides Fort St. Vrain, two other reac- 


tors are currently being decontaminated: 
Yankee-Rowe in Franklin County, 
Massachusetts; and Trojan near 
Portland, Oregon. The utility that owns 
Yankee-Rowe is still looking for a place 
to put its waste. The owners of Trojan 
and Fort St. Vrain are located in states 
that have a disposal agreement with 
Washington state, so they will be 


allowed to send their dismantled reactors 


to Hanford.—D.S. 


tographs show 
the Shippingport 
site before (top) 
and after it was 
decommissioned. 
Built in 1957, 


Shippingport was 


the first large- 
scale nuclear 
power plant in 
the world. 


And remember that Yucca 
Mountain is only the first planned 
repository. Its total capacity would be 
70,000 metric tons of waste, but 
America’s power plants are expected 
to generate 87,000 metric tons of 
waste by 2030. Under the Nuclear 
Waste Policy Act of 1982, the Energy 
Department is supposed to begin 
searching for a second site while the 
first one is being built. The second 
repository would likely be placed in a 
granite formation in the eastern 
United States. 

Frustrated by delays in developing 
one or more permanent disposal sites, 
Congressional representatives have 
proposed several bills that reaffirm the 
government's obligation to begin ac- 
cepting spent fuel in 1998. Some 
Congressmen are proposing that a 
portion of the money from the Nuclear 
Waste Fund be redirected toward the 
siting and construction of a central- 
ized, aboveground temporary storage 
facility perhaps adjacent to Yucca 
Mountain. The storage facility could 
later be used as a transfer station for 
waste on its way to the underground 
repository. 

A proposal from the chairmen of the 
House Budget and Science Committees 
would go even further. It calls for the 
government to completely scrap its 
^flawed" plans for a permanent dump 
at Yucca Mountain while siting a tem- 
porary waste-storage facility. This pro- 
posal would, over the next few years, 
drastically reduce federal spending on 
the nuclear waste problem, because a 
temporary facility would cost much less 
than a permanent one. But utilities ob- 
ject to schemes that restrict spending 
from the Nuclear Waste Fund to make 
the budget deficit look smaller. 

However, utilities realize there is 
virtually no chance the government 
will build a waste facility by 1998, so a 
few of them have taken matters into 
their own hands by erecting on-site 
storage facilities for their oldest and 
least radioactive spent fuel. This fuel 
is loaded into metal casks that are 
lowered into the storage pool. The 
casks are then pumped dry, sealed, 
filled with helium to prevent corro- 
sion, and placed inside larger, concrete 
casks. Finally, these *dry casks" are 
placed vertically on a concrete pad. In 
a few designs, the metal casks are in- 
serted horizontally into a steel-rein- 
forced concrete bunker. 

The concrete has vents that allow 
air to pass over the surface of the 
sealed inner casks, removing heat. 
The cask-within-a-cask design re- 
quires little maintenance, because 
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BY ARTHUR FISHER 


"Т" hree years ago, the dinosaurs vanished from view. 
Perennial delights of New Yorkers and a source of 
awe and inspiration for the city's children, the di- 
nosaur halls of the American Museum of Natural 
History closed for renovation. 
Now the dinosaurs are back, and with a vengeance. 
Their quarters have been totally redesigned, new 
specimens are on display, and many fossil skeletons 
have been remounted to reflect recent research on how 
these creatures moved and acted. The opening of the Hall 
of Saurischian Dinosaurs and the Hall of Ornithischian 
Dinosaurs marks the second phase of the complete restruc- 
turing of the Museum’s fossil halls [see “Fossil Life Styles,” 
Oct. '94]. 

The new halls are spectacular spaces—brilliant with out- 
door light from huge windows once completely covered; 
glittering with Plexiglas, stainless steel, and terrazzo; 
. and multileveled. There is even a transparent bridge 
from which one can view the 50-foot backbone of a 
| Barosaurus. They replace old halls that were dark 
and fusty, relics of an older philosophy of museum 
design, seemingly as dead as their occupants. 

Now visitors follow a path along the trunk, 

Е branches, and twigs of the dinosaurs’ evolutionary 
T tree. Branching points represent the evolution of 
З some new physical feature, such as a grasping hand 
or a three-toed foot. At each such point visitors can 
leave the main path—the trunk—and explore an al- 
E, cove with a group of closely related dinosaurs, such as 
, the sauropods, the largest known land animals. 

Aw The new halls are of course dominated by the leg- 

' А endary creatures within. Of the hundred or so speci- 
` mens, ranging from a dinosaur embryo to 8%-ton adults, 
a remarkable 85 percent are genuine fossils, not reproduc- 
tions. Dramatically different postures of some familiar fa- 
vorites are striking. Tyrannosaurus rex, for example, no 
longer looms upright with its massive tail trailing behind on 
the ground, like Godzilla about to embark on a rampage. 
Because of recent research, the reassembled giant now has 
its backbone parallel to the ground, its tail held rigidly in 
the air, and its head close to the ground. Even more menac- 
ing than before, it seems like a monstrous bird stalking 
some low-lying prey. Not surprising, because birds are not 
simply related to dinosaurs, they are a kind of dinosaur. 
Thus, says museum president Ellen V. Futter, “Dinosaurs 
aren't really extinct, you can see them every day.” 

Another change transformed the dinosaur illustrated 
here, Apatosaurus (formerly called Brontosaurus). Now 
Apatosaurus has a new skull (to replace the wrong one 
mounted in 1905), added neck bones, and a tail that has 
been lifted off the ground and lengthened by 20 feet, giv- 
ing the behemoth an overall length of 86 feet, As Futter 
says, “The dinosaurs are lean and lively, and ready for the 
millennium.” 

Nine “touch fossils” of real dinosaur remains bring visitors 
into actual contact with the extinct beasts. They include a 
horn core from a Triceratops, an egg, a plate from the back of 
a Stegosaurus, and most remarkable, a pebbly dinosaur skin 
imprint that feels much like Scotch grain leather. 

There are even two robotic skulls with relentlessly mov- 
ing jaws to demonstrate the chewing mechanisms of meat- 
eating and vegetarian dinosaurs. 

All this is complemented by interactive computerized dis- 
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Formerly called the plays affording the visitor every conceivable kind of dinosaur 
Brontosavrus, the information, including highly realistic video animations. 
osaurus’ tail has Futter quotes cultural historian Daniel Boorstin as say- 
been lifted and length- ing that nothing is real unless it happens on television. 
ened by 20 feet. “Well,” she says, “this exhibition proves otherwise.” Pis 
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E Microsoft's updated operating system for PCs 


NINE In 


EC 1 


a 


—S BY CHRIS O'MALLEY 


£= My Comp uter 


indows 95 is finally 
here. Almost. Probably. 
The successor to the 5 
world's most popular — 
operating system soft- 
ware, Windows 3.1, 
has been delayed nu- 
merous times but is 


now slated to be on store shelves (and | 5 object(s) 


installed in many new PCs) by Aug. 


24. Гуе been working with early copies of the software for several 
months, including the final “preview” edition. 

Which leads to the big question: Was it worth the wait? If you're al- 
ready a Windows user, that will depend on how you feel about change. 


Ion Programs » 
CS Documents › 
БЛ Settings , 
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| Windows 95 


Windows 95 looks and works quite differently from 


| Windows 3.1—experienced Windows users will have trou- 


ble finding their way around this new computing backdrop 
for a time. 

But the changes are mostly designed to simplify the in- 
terface, which means Windows 95 should be easier to 
grasp for the millions of people who buy PCs for the first 
time each year. And adapting to these simpler ways should 


| prove inconvenient but not terribly difficult for veteran 
| Windows users. 


Most, but not all, programs designed for Windows 3.1 


| work with Windows 95. In particular, many of the “utility” 


and “desktop” programs that are closely wedded to the 
Windows 3.1 interface may not work. A favorite program of 


| mine called Snap-It, which takes a picture of the screen, 


wouldn't run, for example. And a number of popular inter- 
face improvers, such as Norton Desktop and Dashboard, 
will have to be revised to work with the Windows 95 inter- 
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lÍ you've ured Windows before: anzwerz lo common questions 


Ta find out how Windows has 
below. 


Windows Explorer works а lot ike File Manager but has the added 
benefit of displaying all of pour drive connections in one window. 
То open windows Explorer, cick the Start button, point lo Programs. 


ШЇ How do | start programs? and then click Windows Explorer. 
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=] Mote questions and answers 


File Edit 


face. Some anti-virus programs may not 
work, either. 

But all of the more primary Windows 
applications—word processors, spread- 
sheets, CD-ROM games, and so on—ran ` 
just fine. Some of the early, or “beta,” ver- 
sions of programs redesigned for 
Windows 95 did not fare as well, often 
politely informing me that they were 
shutting down due to fatal errors. But 
running a beta program under an unfin- 
ished operating system is the computing 
equivalent of drinking and driving. 

Sooner or later, youll want to get the 
Windows 95 versions of the programs 
you use regularly anyway. The widened 
plumbing in Windows 95 runs new 32-bit 
applications faster than existing 16-bit Windows software, 
and you'll be better able to run them simultaneously as 
well. This latter *multitasking" capability is far less swift 


Add New 
Hardware 


Multimedia 


‘our hardware is already installed, you can have Windows 
to detect it. Otherwise, selectthe hardware type from the list. 
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Install specific hardware 


3 CD-ROM controllers 
© Display adapters 
x9 Floppy disk controllers 
Hard disk controllers 
è Keyboard 
Memory Technology Drivers (MTDs) 
Modem 


View Help 


a 
Programs 


Mail and FAX 
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proves that change can be good...if a bit painful. 


and reliable with today’s 16-bit Windows 3.1 software. 

At first glance, the Windows 95 interface appears fright- 
eningly barren. There's no Program Manager window to 
greet you. Instead, there is a series of small symbols (or 
icons) on the left side of the screen and a Start button in 
the lower left corner. The Start button pops up a menu that 
enables you to launch programs, retrieve recently used doc- 
uments, search for files, or change the settings for things 
like printers and modems. It also lets you plead for help, 
and your choices there include a ten-minute interactive 
tour that explains the basics. (This option pops up auto- 
matically when you first start Windows 95.) 


Date/Time Display 


Microsoft Mail Modems 


Postoffice 


д s= A 


Network Passwords 


Printers 


Clockwise from far left: The My window lets you quickly see 
what's stored on your drives. Part a the new Windows Help system is de- 
o pataka while the 

anel has simplified the process of making changes to your sys- 
tem. As part of its plug-and-play support, ап automated routine а 
Wizard helps you add new hardware components. 


An icon called My Computer opens a window revealing 
what's contained in your floppy, hard disk, and CD-ROM dri- 
ves—effectively replacing the old File Manager. If you're con- 
nected to other computers, another icon enables you to see 
what's in your “network neighborhood." You can view these 
program and data files in traditional DOS-style lists, but you 
can also opt for a system of icons and folders that makes 
Windows 95 look and feel much more like a Macintosh. 

There’s also a “briefcase” icon containing a program that 
simplifies the shuttling of files between two PCs, such as 
systems at home and work. And a new “inbox” icon houses 
a utility that helps coordinate your electronic mail, even if 
it comes from different sources, such as an office network 
and an online service. In another nod toward the 
Macintosh, there’s even a trash can on the Windows 95 
desktop. However, here it’s a more politically correct recy- 
cling bin (since, as with the Mac, you can recover what you 
toss there until you “empty” it). 

Maneuvering around this new environment feels unfa- 
miliar at first, yet smoother than before. A “task bar” at the 
bottom of the screen can keep active windows and pro- 
grams visually tucked away but ready for work with a sin- 
gle mouse click. In fact, many common operations, such as 
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‘Start | 2) Му Computer 


What does ап 800-pound grizzly like Microsoft do when it goes on- 
line? Anything it wants to—or so competitors such as America 
Online, CompuServe, and Prodigy fear. But if our early experience is 
any indication, Microsoft Network may seem more like a teddy bear 
to online users. 

Much of the clamor surrounding Microsoft Network (or MSN) 
seems to center on where it is, rather than what it is. That's because 
MSN is being packaged with Windows 95, which presumably makes 
it an easier choice than say, Prodigy, if you're looking for an online 
service to explore. (This could change in later releases.) 

But contrary to some early reports, MSN is hardiy foisted upon 
you. In fact, the software won't automatically install as part of the typ- 
ical Windows 95 setup procedure. Rather, you have to choose to per- 
form a “custom” installation to get the MSN icon to appear on your 
Windows screen, Otherwise, you must install MSN as you would oth- 
er software. 

Once you're online, MSN is not significantly easier or harder to use 
than the others. But at this writing, it is considerably shallower—and 
may remain so for some time to come. MSN lets you send and re- 
ceive e-mail, and participate in discussion groups and real-time chats 
in its bulletin board areas. Microsoft apparently doesn't discriminate: 
There are forums for gay and lesbian members, for example, and 
(gasp!) one for users of IBM's rival OS/2 operating system software. 
Oddly absent so far are news and travel services. 

There is limited Internet access. MSN lets you send e-mail over the 
Net, and connect to some of the Usenet area's discussion groups 
(known there as newsgroups). Microsoft plans to release a new ver- 


е] Control Panel 


1 The Microsoft Network 


The Microsoft Network 


Micorsoft Network includes a provision for quickly returning to your fa- 
vorite places online. Whether you'll find many remains to be seen. 


sion of the software sometime after its initial release that will enable 
you to connect to the World Wide Web. 

There's lots more to come. Microsoft has inked deals with NBC, C- 
Span, the Home Shopping Network, and other well-known "content 
providers" to beef up its offerings. And the software king has deep 
pockets. But the other online services have a big head start on 
Microsoft in content, Internet access, and expertise. Moreover, MSN, 
like Apple's eWorld, shows few signs of bringing anything unique to 
the online party. This grizzly has some growing to do.—C. O. 


opening and closing windows, can now 
be accomplished with a single click in- 
stead of the old double-click. You can 
^drag" and "drop" icons to copy or 
move files from one window to another 
too. And because Windows 95 is free 
from MS-DOS limitations (technically, 
you don't even need DOS to run 
Windows anymore), you can give files 
lengthy, descriptive names—up to 255 
characters. 

In the long run, the biggest benefit 


to come from Windows 95 may be its 
support for “plug-and-play” technology. 
Basically, plug and play enables the 
computer and operating system to au- 
tomatically recognize when a new part 
(such as a circuit board or CD-ROM 
drive) has been installed, and then re- 
configure themselves accordingly. In 
theory, at least, that means no more 
tiny “dip” switches to throw, or arcane 
“TRQ” and “ОМА” settings to deal with 
when installing new hardware. 

For now, plug 


guage before they can communicate 
these needs to each other. That means 
youll need not only Windows 95 but 
also a new PC that supports plug and 
play, and peripherals that do the 
same, for this system to work flawless- 
ly. Still, everyone in the computer 
business seems anxious to see plug 
and play happen, so it may not be too 
long before the experience of using a 
Windows PC begins to resemble the 
sort of well-orchestrated feeling Mac 
users have enjoyed for years. 


f Find: Files named fenn 


Ele Edit View Options - Help 


Microsoft says Windows 95 will like- 
ly sell for about $100 and be available 
on floppy disks or a single CD-ROM 
disc, making installation much sim- 
pler. The minimum system require- 
ments are a 386DX chip and 4MB of 
memory, but a 486 system with 8MB 
of RAM is more realistic. You'll also 
need lots of room on your hard disk; 
depending on the options you choose, 
Windows 95 can absorb more than 
60MB of disk space. 

In the end, you may have little 
choice (other than buying a Mac) but 
to adopt Windows 95. By fall, most 


and play is 
more of a nego- 
tiated frame- 
work than a 
done deal, how- 
ever. That's be- 
cause all three 
components— 
computers, pe- 
ripherals, and 
the operating 
system—must 
speak the plug- 
and-play lan- 
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IN FOUR YEARS, 
YOU WONT RECOGNIZE YOURSELF. 


Briah Edw ards 


S z 


Ao surveyor. 


| engineering assistant © 
Mid | Т / Rprea 


E 


The right choices today 
can make a big difference 
tomorrow. This year, Brian 
Edwards and over 375,000 
ambitious young men and 
women will find the opportuni- 
ties, training, experience and 
encouragement they need in 
the U.S. Armed Forces. 

In the next four years, 
Brian will become a surveyor, 
then an engineering assistant, 
while serving his country in 
the Middle East and Korea. 
And he'll receive more than 


Ant 


$14,000 for college with the 
help of the Montgomery G.I. 
Bill. In some career fields, the 
educational benefits can add 
up to $30,000. 

What will you be doing? 

In over 200 job specialties, 
the military’s proven program 
of hands-on experience and 
classroom education gives you 
state-of-the-art career skills. It 
promotes leadership, confi- 
dence, and personal growth. 
It offers the educational and 
career opportunities you need 


to make the future you want. 

So take one last look in the 
mirror, for old time's sake. Then 
go and see your local recruiter, 
or call 1-800-893-LEAD for 
more information. 

Catch a glimpse of your- 
self four years from now. You'll 
like what you see. 


Make It Happen. 
US. Armen Forces 


ARMY Ж NAVY Ж AIR FORCE 
MARINES Ж COAST GUARD 


A relic of the Cold War still has secrets to share. 


гй 


BY ROBERT LANGRETH 


t 0645 hours on April 27, 1995, U.S. Navy ship 
9201, the Hiddensee, departs the Naval Station in 
Solomons Landing, Maryland, for its last cruise. 
As the engine operators rev the turbines, the cap- 
tain guides it out of the harbor toward 
Chesapeake Bay. Two hours later, under a glori- 
ously sunny sky, the ship moors three miles off- 
shore for a day of radar tests. But first, in a final 
salute to Soviet en gineering, the crew raises the red ham- 
mer and sickle over the ship’s bow. 


The Soviet flag does belong there: The Hiddensee 
is a Soviet-made missile boat. Powered by 
four gas turbines and armed to the teeth 
with four 6,000-pound cruise mis- 
siles, this modern-day PT boat 
patrolled the East Ger- 
man coast during the 


waning years of 

| | the Cold War, as part of a large 

fleet of coastal defense ships the Soviets em- 

ployed to protect the motherland. After German reunifica- 

tion, the Hiddensee was donated to the United States in 

1992. The largest piece of former Soviet military hardware 

owned by the U.S. Navy, the 184-foot corvette still has its 
share of secrets. 

The Hiddensee was designed for hit and run: stealthily 
approach a target, hurl one of its Mach 0.9 cruise missiles 
(each with a 1,000-pound warhead, enough high explosive 
to sink an aircraft carrier) at the quarry, then zip away at 
speeds of up to 50 mph. The Chinese version of these mis- 
siles, the Silkworm, is still owned by many countries in- 
cluding Iraq, and was launched unsuccessfully against our 


Four gas turbines, four cruise missiles, no waiting: 
This Soviet-made corvette can sink an aircraft car- 
rier and escape at speeds of up to 50 mph. 


ships in the Gulf War. The ship’s four turbines (two cruise ¢ 
turbines and two “boost” turbines for high-speed getaways) = 
provide an amazing 32,000 horsepower—nearly as much as = 
Navy frigates three times longer. To save weight, the hull is š 
so thin that even small waves make it vibrate audibly. ; 

Today, the engines turn at only a fraction of their maxi- * 
mum speed; the Navy hasnt the money to operate the 
Hiddensee at full throttle. Nevertheless, the turbines' jet- 
like whine sounds convincing enough. 

What intrigues Navy engineers now 1s the Hiddensee's 
electronics. At 1000 hours, several stone-faced researchers 
board the ship and promptly boot two reporters out of the 
ships small radar room. They've come to test the boat's 
radar against American radar-jamming jets, since many 

[Continued on page 80] 
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PHOTOS BY JOHN B. CARNETT 


Dodge Garavan 
Ford Windstar 
Honda Diyssey 


ТИПТ: ТЕТІ [t 


ike the egg, the minivan is a design deceptive 
in its simplicity. That may be why Chrysler's 
people-carriers, which popularized an automo- 
tive oddity nearly two decades ago, have had 
little serious competition until recently. 
Not that other manufacturers haven't tried. 
General Motor's front-drive APV minivans, in- 
troduced in 1990 with an intricate space frame, a 
plastic body, and extravagant design cues, were 
restyled in 1994. Last year, Ford introduced the re- 
fined and roomy Windstar. Ford's effort was quickly 
followed by Honda's Odyssey, easily the most 
straightforward of the Japanese minivans, which 
often have been sidetracked by quirky designs. Now 
Chrysler responds in the 1996 model year with the 
first ground-up redesign of its basic box. 

The new Chrysler minivan arrives with the mini- 
van concept already solidly in its second generation. 
Minivans have evolved from space-efficient, some- 
times ungainly but ultimately practical vehicles to 
something more like mainstream sedans in ride 
and handling. They've also been growing: A decided 
middle-age spread makes for a tighter fit in the av- 
erage garage. 

To find out how the newest minivan designs stack 
up, we gathered four of the latest for a thorough 
workout at the track and on the road: the Pontiac 
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Trans Sport, representing GM’s APV (the Chevrolet 
Lumina Minivan and Oldsmobile Silhouette are variants); 
the Ford Windstar; the Honda Odyssey; and the new Dodge 
Grand Caravan (variants are the Chrysler Town & 
Country and Plymouth Voyager). 

The quartet has basic similarities: All are front-wheel 
drive and are based primarily on a passenger car chassis. 
But they diverge in basic layout, door configuration, sus- 
pension, and powertrains. Such diversity underscores this 
fact: Despite the proliferation of competitors after the suc- 
cess of the original K-car-based Chrysler design, a generic 
minivan has never emerged. In fact, few manufacturers 
were willing to follow closely in Chrysler’s tracks until 
Ford introduced the Windstar. 

Based loosely on the Ford Taurus platform, the 
Windstar’s passenger car heritage shows up in its relative- 
ly compliant suspension. The new body, introduced as a 
1995 model, attacks one weakness of most contemporary 
minivans: the lack of isolation from road noise inherent in 
the short nose, the big fire wall, and the acoustic echoes in 
the cavernous interior. The Windstar uses strong body con- 
tours to achieve stiffness and improve aerodynamics, with 
full coil springs added to the rear axle. The result: an un- 
usually quiet ride. 

The Windstar’s standard seven-passenger seating 
arrangement adds an innovative third-row sliding seat that 
is adapted from the Nissan Quest/Mercury Villager. This 
allows you to clear extra cargo space in the rear by sliding 
the seat forward on a track—assuming it is unoccupied, 
of course. 

Although running a minivan through a slalom course 
may seem a tad irrelevant, the exercise can be a significant 
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indicator of on-highway performance. The Windstar demon- 
strates evasive ability on a par with some contemporary 
sedans. Similarly, braking distances from 60 mph in the 
150-foot range—antilock is standard—are impressive for a 
nose-heavy vehicle. 

The Windstar offers two engine options: a 3.0-liter, 147- 
horsepower V6 and the 3.8-liter, 155-hp V6 in our test vehi- 
cle. The latter produced the second-best zero-to-60-mph ac- 
celeration of our quartet. The pushrod engine is reasonably 
unobtrusive, although it is prone to roughness compared 
with Ford’s new-generation overhead- 
valve powerplants. 

The Windstar is a steady performer 
on the expressway, although the steer- 
ing is a bit numb. The rear coil springs, 
unusual in a minivan, impart a feeling 
of confidence as well as a soft ride on the 
track, although the van tends to pitch 
its nose down on hard braking. The ride 
is plush and smooth. The Windstar 
proves to be one of those utilitarian vehi- 
cles that generates surprisingly good 
numbers in performance tests. | 

The feel behind the wheel is marred, 
however, by a high-waisted design that 
seems slightly claustrophobic. Also, 
Windstar's longish nose stretches un- 
comfortably far in front of the dri- 
ver, making parallel parking a 
neck-stretching exercise. The 
seats are supportive side- 
ways but could use more 
lumbar support for long 
trips. Windstar's instru- 
ment panel is simple, 


The latest rendition of 
Pontiac's Trans Sport (top) 
shaves a couple of inches off 
the nose for better forward 
visibility from the driver's 
seat. Parking is still a 
neck-twister, however. Ford’s 
Windstar (bottom) successfully im- 
proves on the aerodynamics of the 
blunt-nosed minivan. 


Thousands of Successful NRI Graduates Are Proof of the Quality 
and Effectiveness of NRI Training 


NRI's been successfully training people for new electronics careers for more than 80 years. 
Regardless of your previous experience, you can succeed with NRI, too. 


NEW! Train With the Most Powerful 
Computer System Available From 


school! 

NRI’s highly acclaimed 
Discovery Learning Method - 
the learn-by-doing | x -B 
approach that gives EET m oe. З 
you first-hand — ^ E а 
experience with 

the intricate 
electronics behind 
microcomputers — is 
the most effective way 
to learn a new skill. You 
start with NRI's Discovery Lab — a complete breadboarding system that lets 
you design circuits, modify them, and then diagnose and repair faults. 


You then go on to explore and test a state-of-the-art 486DX2/66 MHz 
Intel-based computer. This powerful MPC system, which also 
features a Pentium Overdrive-ready motherboard and today’s most 
sought-after peripherals - CD-ROM drive, Super VGA color 
monitor, fax/modem, and 420 meg hard drive — is all yours to train 
with and keep! 
What's more, you perform diagnostic tests " 
using the professional-level Ultra-X R.A.C.E.R. plugin B 
card and QuickTech-PRO software, all included in your course. 
Plus, NRI training now includes Windows 95, the future of 
computer operating and applications systems! 


Train in the Privacy of Your Own Home 

No prior experience necessary — with your personal instructor and NRIs 
team of technical specialists behind you every step of the way, you learn at your own pace. 
No classroom pressures, no night school, no need to quit your present job until you're ready 
to make your move. 
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control over my future and total = opportunity. Only NRI prepares you so thoroughly for a full- or part-time job as a 
confidence in my business” -~ computer service technician — even a business of your own! 


ee). FREE Catalog Gives You the Whole Story- Call or Write NRI Today 


š: um _ If the coupon is missing, write to NRI Schools, McGraw-Hill Continuing Education 
Genter, 4401 Connecticut Avenue, NW, Washington, DC 20008. 
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Kits allow you to build on what you PS SM e Жай пи итна ана a гн а жаша 


studied in the lessons - no better | | | 
way exists to learn how to trouble- | Am? А! chools 


shoot and service computers!” — McGraw-Hill Continuing Education Center 1 ў 
К. Buda, Tenley Park, IL — 4401 Connecticut Avenue, NW, Washington, DC 20008 "Hi i ' 
—— Р” ui di tá d Ҹ Check one free catalog only 
О MICROCOMPUTER SERVICING Ч Basic Electronics Q Desktop Publishing & Design i 
"I would like to go on record to say | B OTV/Video/Audio Servicing C) LAN Specialist О PC Applications Specialist f 
that everything NRI promised – ^M Industrial Electronics and Robotics ЧО Computer Programming Q Programming in C++ i 
whether it was course content, — 
technical content, school service or | B Name 0 0 0 0 0 00 0 Ag ; 
hands-on training — was the best. And | T Í 
| NRI still lives up to those promises, | @ Address А i 
even after I have graduated.” | B 
Alvin Jones, Jr., Port Arthur, TX ll ge a ee 
To reet meu ME Accredited Member, National Home Study Council 0101-08955 


EH pe Se اکر‎ 


straightforward, and un- 
cluttered—a match to the 
exterior, which is seam- 
less and a bit dull. 


ШИШ пе Pontiac Trans 
T Sport's original design 
was unfortunate—the 
attempt at aerodynamic 
styling, with its long, rak- 
ing windshield and slop- 
ing nose, severely limited 
forward visibility. The 
new body, introduced in 
1994, reduces the front 
overhang but doesn’t do 
much to improve the for- 
ward view. The Trans 
Sport’s windscreen, one of 
the largest in the auto in- 
dustry, continues to rank near the bottom 
in visibility. It’s not easy to see forward, 
particularly when parking. The long, 
slanting support pillars obscure the view 
to the sides, and overhead traffic 
lights disappear rapidly as well. 
The Trans Sport’s interior is 
full of interesting ideas, but 
only a few are well executed. 
The instrument panel is legi- 
ble, despite being busy and | 
full, with duplicate radio and 
speed controls on the steering 
wheel. Front seats give solid 
lateral support but only marginal 
long-range comfort. 

The “individual seat” option on our 
test van provides lightweight, individual seats three 
abreast in the second row, with two more in the third. This 
option requires folding one second-row seat forward to get 
into the last row—not objectionable by itself, but less acces- 
sible than the more popular two-in-the-middle, three-in- 
the-rear setup. 

More problematic are the seats themselves. The backs 
fold forward to convert into small tables, complete with 
cupholders. When all are folded you gain a relatively flat 
surface for packages. The drawback comes when you sit in 
them. When pressed into service as seats they prove to be 
short, with no rake adjustment. As a result, they offer poor 
support and are downright painful on a long trip. 

Unique to GM’s minivans, the electrically operated slid- 
ing door on the Trans Sport’s sidewalk side is another mat- 
ter. The door is operated by what seems like a multitude of 
buttons—overhead near the driver, in the rear alongside 
the door, and on the key fob. It even can be opened by 
touching the outside door handle. A fail-safe mechanism 
stops the door when even a rolled piece of paper gets in the 
way. (That's how we tested it—no one had the nerve to stick 
a hand in there.) The electric door is quite convenient, de- 
spite opening and closing more slowly than a manual door. 

The Honda Odyssey might be more aptly described as a 
tall station wagon than as a minivan. Based on the Honda 
Accord platform, the Odyssey includes the Accord’s 2.2-liter, 
four-cylinder engine, increased to 140 hp. The Odyssey also 
incorporates the coil-spring, fully independent Accord sus- 
pension at the rear—unusual for a minivan. The nicely 
supportive driver’s seat commands an expansive view of 
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Tall station wagon or minivan? Whatever you call it, the Honda Odyssey 


(top) is a versatile people-mover. The Dodge Caravan (bottom) tops the dass 
with an interior that feels light and airy, plus superior seating for the driver 
and all passengers. 


the road ahead, and parking is deft and easy. The Odyssey 
also has two swinging rear doors, another carryover from 
the sedan. 

The third-row seat folds down into the floor, creating a 
big bay for packages. Unless needed for passengers, the 
rear seat is perhaps best left down. It’s narrow and uncom- 
fortable, and getting in and out is difficult. 

The Accord is a smart-handling compact sedan, spurring 
anticipation that the Odyssey would inherit some of the 
same handling precision. Unfortunately, our tests indicate 
that the van’s weight and bulk overwhelm the ability of the 
double-wishbone, fully independent suspension to maintain 
wheel control. We also found that the steering lacks preci- 
sion, the rear end tends to wander in the cones, and the au- 
tomatic transmission shifts roughly. 

The Odyssey's engine is smooth, but it struggled with the 
van's 3,475-pound weight. The Odyssey's acceleration was 
the slowest and noisiest of the group. 

In rethinking its minivan, Chrysler has been able to cap- 
italize on its competitors' expressions of the concept. The 
Caravan has a sculpted, rounded shape that is inherently 
stiffer but slightly less space-efficient than the old, boxier 
design. The van is larger outside and inside, but the addi- 
tional exterior bulk is not quite matched by proportionally 
added room inside. Regardless, the Caravan takes better 
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ІТ HAS A DEEPER, WIDER AQUACHANNEL™ 
Goodyear introduces the next generation all-season radial 
for superb wet traction. The all-new Aquatred II” It has a bolder, 


IM 


wider, deeper AquaChannel" to sweep even more water away 


than our original Aquatred. For outstanding traction in the rain. 
AND A NEW 65,000-MILE TREADLIFE WARRANTY. 

A new, more durable compound adds treadlife. And value. 
With a 65,000-mile warranty. The all-new Aquatred II. 


New AquaChannel. New warranty. Only from Goodyear. 


THE BEST TIRES IN THE WORLD 
HAVE GOODYEAR WRITTEN ALL OVER THEM. 


advantage of its wheelbase and exterior dimensions than 
any other minivan in this group. The long-wheelbase ver- 
sions of the Caravan and its variants can even take a full 
four- by eight-foot sheet of plywood in the back with the 
seat backs folded. 

The new shape adds considerable room that’s easily ac- 
cessible by opening twin sliding doors—the first such set on 
a minivan. This optional feature lets middle-seat passen- 
gers get in and out more easily and makes tossing a pack- 
age behind the driver’s seat a natural motion. 

The sliding mechanism is greatly enhanced and works 
more smoothly—although opening the interior latch now 
requires a thumb maneuver that’s more difficult than 
pushing the old lever. The sliding-door button may be the 
only mis-hit in a stream of ergonomic improvements, how- 
ever. Most minor aggravations are cured—for example, an 
exterior manual latch means the rear tailgate no longer 
needs a key-breaking unlock-and-lift motion. 

The strongest selling point of the new minivan is the re- 
lationship it fosters between the driver, passengers, and 
the road. The low cowl height, windshield rake, and rela- 
tively tall windows give the interior a light and airy feel. 
The driving position, unencumbered view, and superior 
seating make this vehicle ideal for long road trips. An in- 
triguing innovation is the removable rear seat, which slides 
fore-and-aft on a track like the Windstar's rear seat. But it 
also unclips and rolls out in its own retractable wheels to 
make it the easiest to leave at home. 

We tested the long-wheelbase Dodge Caravan ES, the 
largest and most powerful of the many models and drive- 
train options Chrysler is introducing. The new van is of- 
fered as both a short- and long-wheelbase model by Dodge, 
Plymouth, and Chrysler divisions. Dodge Caravan and 
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THE ULTIMATE 
HOUSEHOLD APPLIANCE 


Minivans exist for only one purpose: to haul people and their 
possessions comfortably and efficiently. They're useless for im- 
pressing your peers at the country club, and they deliver minimal 
driving enjoyment on torturous mountain roads. 

With that in mind, the best minivan is the one that packs the 
largest load of functional features into a reasonable volume. 
Chrysler's new family of vans wins that contest hands down. 
After more than a little dialogue with John Q. and Jane Q. 
Customer, Chrysler's minivan team has shrewdly reinvented 
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1995 Ford Windstar GL 


MacPherson struts, 
coil springs, unliroll 
Rigid axle, Panhard 
rod, semi-elliptic 
leaf springs 


Rock ond pinion, 


DOHC, 4 
valves/cylinder 


| 10 @ 5,600 

| 145 @ 4 500) 
8.8:] 

fic — | 4-speed automatic 

|443:] 


Unequal-length 


control arms, coil 


| springs, antiroll bar | 


Independent, one 
trailing and two lat- 
eral links per side, 
coil springs, antirall 
bar 

Rock and pinion, 


power-cssist 
37.6 


| Vented disc/disc 


with ABS and power 


what is practically an indispensable household appliance. In our 
test group, the Dodge Caravan demonstrated the best combina- 
tion of ride and handling. Except for a few rattles, it was consis- 
tently smooth and quiet. Replete with roller seats, clinching cup 
holders, and its one-of-a-kind left-side sliding door, this is the 
best-dressed minivan on the market. 

The Windstar finishes a close second to the Caravan. Ford did 
a commendable job engineering its first front-drive van but ne- 
glected to advance the state of the art with any significant new 
features. Worse, the Windstar's exterior design is monotonous: 
Its loaf-of-bread look doesn't amuse my eyes. 

The long-nosed Pontiac Trans Sport's claims to fame are 
weird styling, a plastic exterior skin, and an optional power slid- 
ing door. | love the door—and also the Trans Sport's strong, 
smooth powertrain. But in my neighborhood, local ordnances 
discourage the housing of anteaters in garages. 

| was disappointed by the Honda Odyssey, and not just be- 
cause it is small and expensive. It's also slow, and Honda's auto- 
matic transmission lacks proper smooth-shifting manners. The 
Odyssey's fold-down rear seat is a clever feature, however. 
—Don Sherman 
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1962 Corvette Convertible Passport 4500 Radar/Laser Detector 


aou may not be able to afford a classic Corvette convertible — yet, but you can own 
the best radar/laser detector designed for serious drivers: the classic Passport 4500 
SuperWide. Passport 4500 SuperWide detects all traffic radar and laser bands. It's now the 
best value as well: total 4-band radar/laser protection PLUS the ESCORT brand name is 
only $139.95. Order your classic Passport 4500 SuperWide and get the radar/laser 
detector that hundreds of thousands of drivers use — and swear by – everyday. 


Passport 4500 SuperWide $139.?5 "i 


features 


Patented Anti-Falsing System 


SmartShield'" VGA Protection 


ESCORT Quality Built In Each Passport 


Proudly Made In The USA 


for classic road protection, call toll-free: 


SATISFACTION GUARANTEED! E | ABO 2 OT ESCORT 

Try your PASSPORT for 30 days. So тыр id | E JJ > Department 401685 

If you're not satisfied, return it Open 24 hours a day, 7 days а week for your convenience 5200 Fields-Ertel Road 
for a refund, no questions asked. Cincinnati, Ohio 45249 


Shipping & handling is extra. OH res. add 6*6 sales tax. 
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Regal. Sporty and comfortable are 


С% po longer mutually exclusive terms. 


Sporty? Or comfortable? You no longer have to choose just one. 
You can choose Regal. With its new strategically contoured, 
body-sensitive seats, Regal is exceptionally comfortable. 

And with its spirited 3800 V6 engine, it’s also powerful 

and athletic. Regal by Buick. 

For more information, 


call 1-800-4A-BUICK. 
, BUICK: 
The New Symbol For Quality 
In America. 


[1] ©1999 GM Corp. All rights reserved. 
=] Regalis a registered trademark of GM Corp. 
Buckle up, ^merica! 
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Plymouth Voyager have four engine 
options: a new 2.4-liter four-cylinder 
and 3.0-, 3.3-, and 3.8-liter V6 engines. 
Chrysler Town & Country offers the 
3.3- and 3.8-liter V6 engines. The pro- 
fusion of engine options is partly be- 
cause Chrysler lacks the capacity to 
produce large volumes of a single dis- 
placement. Later, a four-wheel-drive 
version and even an electric minivan 
will be offered. 

The Caravan ES we tested is pow- 
ered by the 3.8-liter 166-hp V6. The 
engine is smooth and powerful, though 
not in the luxury class. Some of the 
power is soaked up by the extra 
weight—at 4,136 pounds, the Caravan 
is the heavyweight of the group. The 
van's zero-to-60 clockings are mid- 
pack at 10.6 seconds. Its handling is 
crisp and clean, however, despite the 
van's weight and bulk. 

The Caravan’s slight edge in the 
slalom and lane-change tests under- 
scores the definitive, solid responsive- 
ness of its steering and suspension on 
the road. Some significant design 
changes contribute to the feel, particu- 
larly a cast-aluminum subframe that 
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Recoton makes speaker wires a 
thing of the past! 


By Source One 
Innovative Stereo Products 


..WITH THIS AWARD WINNING 
TECHNOLOGY enjoy full rich sound 
while relaxing by the pool; barbecuing 
on the deck; washing your car; or even 
preparing your favorite meal in the 

itchen. 


Enjoy music anywhere, it’s up to you! 
кеу" W-410 Wireless ortable: cuts 
door/indoor speaker system provides 
all the music from your stereo-transmit- 
ted through walls, ceilings, and floors 
up to 150 feet away. This ue self- 
contained speaker is perfect for adding 
music virtually anywhere around your 
house, outside or in, because it's i 
wireless. Full range response of 
19,000Hz is achieved by an advanced 
two way speaker design providing rich, 
smooth sound. 

The uses for this remarkable speaker 
imited. The weather 
resistant dome enclosure, in addition to 
hargeable b > 
rec eable battery, is 
ideal for pool, kitchen, 
or bathroom. Because 
its totally wireless, you 
can quickly, safely, and 
move it from one 
to another. 


the same! | 

Quick and easy hook-up. 
simply plug the 900MHz transmitter, 
using the included cables, into any 
spare RCA type audio gt see on your 
stereo receiver; or connect through 1 


adap You are now ready to enjoy 
your favorite stereo, CD's, and cassettes 
anywhere around your house. It's that 


easy! 

This complete system includes the 
speaker / receiver unit, rechargeable bat- 
tery, AC adapter, and transmitter. 
Additional speaker units are available 
for adding music to an unlimited num- 
ber of locations. 
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Water Resistant! • No Speaker Wires! • Great Sound! 
900 MHz TECHNOLOGY WORKS! 
Full range, static-free, wireless sound is yours now! 

EN] сї (Ordering Made Easy 
For Prompt and Courteous Service Call 


cradles the engine and transmission 
independently of the front body struc- 
ture. This cures the thumping noise 
the old vans were prone to when the 
front suspension hit potholes and the 
impact was transmitted through the 
relatively large fire wall, which tended 
to conduct the sound like a huge 
drumhead. The stiffness of the new 
structure also greatly enhances steer- 
ing precision. The brakes, which 
showed some fade in the hot-stopping 
test, are a weak point of the new 
Chrysler van, however. 


fter we parked them in the 
Д: а feat that required mov- 
ing some lawn equipment aside, 
it was clear that the new minivans are 
far more refined in ride and handling, 
and in many cases are superior road 
vehicles to many full-size sedans. 
They are also bigger, heavier, and with 
the exception of the Honda, demand 
more horsepower than in the past. 
The Ford Windstar is appealing for 
its plush ride, clean interior design, 
and straightforward seating accommo- 
dations. It’s lacking mainly in seating 


Recoton W410 


this remarkable speaker within 30 days to Source One for a 


NO HASSLE REFUND! 


comfort, with the driver's position of- 
fering slightly less command than it 
could. The styling strikes us as a bit 
bland. 

Honda's Odyssey is the minivan for 
those who are leaning toward a station 
wagon. It lacks some of the utility of a 
larger van and is a tight fit for a full 
complement of passengers. And it's 
priced near the top of the class. It 
ranks as one of the easiest to drive 
around town, however. 

The Pontiac Trans Sport offers 
some appealing features—the electric 
door is certainly worth imitating. 
Still, the overall package has less us- 
able room and visibility than most of 
its competition. 

The new-generation Chrysler van is 
a modern, stylish design both inside 
and out, with ride and handling supe- 
rior to most other Chrysler products, 
including some of the company's luxu- 
ry models. The creature comforts, par- 
ticularly the seating and the new dri- 
ver's-side door, add to its utility. The 
overall harmony of the new Chrysler 
makes it the most appealing entry in 
this group. 
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(spare Battery Pack for Outdoor Spkr) | 
plus $6 S&H 
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Voyage of the Hiddensee | 


| [Continued from page 67] 


developing countries still use identical 
Soviet-made radar on their warships. 
Apparently the Soviet radar works 
just fine: When the tests are over, one 
researcher admits that our jets had 
trouble jamming the Soviet radar even 
after getting coordinates from the 


| radar operators themselves. 


A more important round of testing 
will come over the next several months 
as the Navy evaluates the Hiddensee's 
so-called degaussing equipment. 
Designed to operate in close proximity 
to mines—which home in on magnetic 
fields—the Hiddensee contains an ex- 
tensive system to cancel out the mag- 


| netic field induced by its 426 tons of 


steel sailing through Earth's magnetic 
field. Twenty-three thick loops of wire 
curl around the hull in all directions; 
when current flows through the coils, it 
generates magnetic fields. Engineers 
can then vary the fields to virtually 
nullify the ship’s induced magnetic 
field, which itself varies according to 
the direction the vessel is moving rela- 
tive to Earth's magnetic poles. 


Т: system is unique,” says mechan- 
ical engineer Rolland Campbell, 
who operates the Hiddensee for the 
Navy. U.S. ships don’t have it. But now 
that the United States faces the 
prospect of more shallow water opera- 
tions in places like the Persian Gulf, 
the Navy is considering adding similar 
devices to its ships. 

These magnetic tests will be the 
Hiddensee’s last hurrah: The ship is 
scheduled to be donated to the Intrepid 
Sea-Air Space Museum in New York 
harbor in early 1996. There are signs it 
belongs there. Next to one radar termi- 
nal sits a gear-powered mechanical 
computer. Even in the late 1980s, the 
Russians used hundreds of interlock- 
ing metal gears, not computer chips, to 
calculate the target coordinates for 
their missiles! Other obsolete systems 
have had to be removed. When the ves- 
sel first arrived, for example, engineers 
discovered that the lubricants used on 
metal components were highly toxic; 
the engineers spent weeks locating 
suitable new lubricants and relubricat- 
ing every component on the ship. 

Campbell, pointing to joints and 
pipes that haven’t corroded despite 
years of exposure to seawater, and 
chests full of almost every conceivable 
spare part, argues that the rugged 
Soviet engineering contains lessons for 
America. “We put all this gee-whiz stuff 
in our ships, but sometimes lose track 
of what is important,” he says. “This 
ship was built to last.” 35 


The nudear legacy 
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there are no moving parts. Similar 
systems are used in France, 
Germany, and Japan, which like the 
United States have been unable to 
site a geologic repository. 

In France, protests in the late 
1980s forced the prime minister to 
impose a moratorium on studying ra- 
dioactive waste burial sites; no deci- 
sion on a site will be made for at 
least 15 years. Germany expected to 
open a burial facility in a salt dome 
by 1998, but the opening has been 
pushed back to 2008. Japan is look- 
ing beyond its own borders for a bur- 
ial site, probably in China. 


he Nuclear Regulatory Com- 
] mission licenses dry spent fuel 
storage facilities for 20 years. 
Half a dozen utilities have already 


built them, and several others have 


filed applications. The agency has ap- | 


proved 11 different types of metal 
casks and concrete modules for spent 


fuel storage. All are rugged enough to | 


withstand temperatures ranging 
from -20 to 115?F, corrosive salt wa- 
ter, lightning strikes, fires, 300-mph 
tornadoes, gas pipeline explosions, 
aircraft crashes, and the impact of a 
car speeding at 126 mph. 

Virginia Electric 
Company was the first utility to build 
a dry cask system. Located at the 
company's Surry Power Station near 
Jamestown, the storage facility be- 
gan operating in December 1986. 
Each of its casks costs about $1.2 mil- 
lion, holds 21 to 33 fuel assemblies, 
and weighs 120 tons when loaded. 
The 16-foot-tall casks are placed ver- 
tically on three-foot-thick concrete 
pads that hold up to 28 casks. The 
company's license permits it to con- 
struct three pads. 

In 1990, the Nuclear Regulatory 
Commission amended its rules to al- 
low utilities to construct dry cask fa- 
cilities without any requirements for 
formal public hearings or environ- 
mental impact statements. A facility 
constructed at Consumers Power 
Companys Palisades nuclear plant 


& Power | 


near South Haven, Michigan, was the | 


first built under the new rules. 
several local groups challenged the 
construction of the facility, which is 
nestled in sand dunes only 465 feet 
from the shore of Lake Michigan. But 
in January, a U.S. Appeals Court in 
Cincinnati ruled in favor of the utility. 


The amount of radiation emitted | 


by the storage facility is small, claims 
Mark Savage of Consumers Power. “I 
would have to hug a cask for an hour 


to get one-third of a chest X ray," he 
says. He also points out that the facili- 
ty is farther from the lake than the 
plants storage pool. But local groups 
are concerned that the temporary 
storage facility could become a perma- 
nent one if the federal government 
fails to keep its promise to build a cen- 
tralized receiving station. 

Utilities share this concern. d 
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are unhappy about having to charge 
ratepayers twice for the construction 
of storage facilities—once for the 
government's Nuclear Waste Fund, 
and again for their own dry cask 
storage systems. Ideally, they would 
like the government to construct an 
aboveground storage facility as soon 
as possible. They are also pushing 
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Distri butors Wanted 


Start Your Own Business with the Leader in Steel Homes 


More people are building steel framed homes—over 300% more 
every year. Why? It's simple. To build a better home, you need 
a better building material and as commercial builders know, the 
best building material is steel. Tri-Steel homes are: 


* Stronger. Build a stronger frame with 
less pieces. High-strength bolts and 
screws will not shift or work-out like nails. 

¢ Safer. Unmatched protection from fire, 
earthquakes, high winds, heavy snows, 


termites and other vermin. 


* Faster. Pre-engineered system with all 
components already cut, drilled, marked 
and ready to simply bolt-together. 

* Energy Efficient. Big energy savings 


with 9-inch R-30 insulation. 


Steel Framed Homes 
Constructed in the U.S. 


* Healthier. No fumes from chemically-treated lumber termicides. 


* Consistent. Predictable quality. Uniform components. Walls are straight, 
floors are flat, doors do not stick, second floors feel solid. Will not shrink, rot, 
swell, creep, creak, split, bow, shift, or deteriorate like wood. Stable pricing. 


1995 SEMINARS 
$50/ person. Call for reservations. | 
| July 11 Columbus, OH 
| July 12 Indianapolis,IN 
July 13 Lexington, KY 
July 25 Grand Rapids, MI 
July 26 Detroit, MI 
Elkhart, IN 
Virginia Beach, VÀ 
Raleigh, NC 
Danville, VÀ 
Denver, CO 
Grand Junction, GO 
Boise, ID 


© 1995, All Rights Reserved 


July 27 
Aug. 1 
Aug. 2 
Aug. 3 
Aug. 15 
Aug. 16 
Sept. 12 


* Flexible. Frame is self-supporting, so floor 
plans are easy to change and personalize. 
* American-made Recycled Steel. 


Steel can be recycled again and again without 
any loss of properties. 


Join the 19-Year International Leader 
* Refundable Investment. * Training & Support. 
* Construction Assistance. * No Franchise Fees. 


To order FREE info or $9.95 video: 


Call 1-800-TRI-STEEL 


800-874-7833 817-497-7070 Fax (817)497- -7497 
5400 5. STEMMONS FRWY., DENTON, TX 76201 
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Booklets and catalogs 
listed below provide reliable 
information and specifications 
to help you in planning the 
purchase of a variety of prod- 
ucts or services offered by 
these dependable companies. 


STEREO EQUIPMENT 


1. CAMBRIDGE SOUNDWORKS' 
catalog has specials on systems and 
components from Philips, Pioneer, 
Denon, and Cambridge Sound- 
works, including complete Dolby 
Surround systems starting at only 


$999. Free. 


2. GENIE GARAGE DOOR 
OPENER SAFETY AND MAINTE- 
NANCE GUIDE valuable brochure 
to teach your family about garage 
door safety and the ins and outs of 
garage door and garage door open- 
er maintenance. Free. 


3. GUTTER ALTERNATIVE A two- 
color brochure from Rainhandler 
provides information on its patent- 
ed alternative to gutters. It gently 
disperses the rain from the roof of 
your house. There are no down- 
spourts, no clogging, no cleaning, 
and no trenching. It’s made of 
rugged aluminum that is virtually 
invisible on your home. Free. 


4. THE LITTLE GREEN CLEAN 
MACHINE. BISSELL INC. offers a 
compact and portable deep clean- 
ing machine that performs with 
the same cleaning action asa 
Bissell full size deep cleaner. 
Quickly and conveniently deep 
cleans spots, spills, and stains from 
carpet and upholstery. Ideal for 
small areas including stairs, chairs, 
auto interiors, and more. Free 
color brochure, 


5. THE PUR® SELF-MONITOR- 
ING WATER FILTER removes lead 


and other contaminants from your 
water and protects you by shutting 


HOME IMPROVEMENT 


PRODUCT 


INFORMATION 


itself off when the cartridge is full. 
For more information, call 1-800- 
ONLY-PUR, Ext. 121. Free. 


6. WOOD BEAUTIFUL FROM 
MINWAX all new for 1995 — 
Exciting, 36-page magazine is filled 
with step-by-step home improve- 
ment products, decorating ideas, 
and expert tips and techniques 
designed to help you bring the 
beauty of wood into your own 
home. Free. 


7. WATER FILTRATION If you 
have questions about your water, 
here's where to turn for answers: 
The Good Water Source Book 
from Teledyne Water Pik™. This 
color brochure describes our full 
line of home water filtration prod- 


ucts. Call 1-800-525-2774. Free. 
8. THE NEW KREEPY KRAULY® 


automatically cleans your inground 
swimming pool, eliminating hand- 
vacuuming. Five year limited 
warranty, three years wear-and-tear 
coverage. Money back guarantee. 
Kreepy Krauly USA, Inc. Free 
color brochure. 


WINDOWS & DOORS 


9. ANDERSEN WINDOWS & 
PATIO DOOR FACTBOOK has 
ideas for creating distinctive light- 
filled environments using feature 
windows, patio doors, and roof 
windows. Andersen Windows, Inc. 
Call 1-800-426-4261. Free. 


10. HURD MILLWORK Find 
out how to get year-round com- 
fort, quiet and energy efficiency 
by “Fine Tuning” - choosing 

the right type of window for each 
side of your home. For a free 
Hurd Fine Tuning brochure 
describing various window glass 
options and their benefits, call 
1-800-2BE-HURD. Free. 

11. MAKING GREAT WIN- 
DOW DECISIONS Learn the five 
keys to choosing the best window 
for your with this full-color book- 
let from Pella Corporation. Free. 


| HEATING & COOLING 


12. ELECTROSTATIC 
FURNACE/AC FILTERS BY WEB 
PRODUCTS are high efficiency, 
adjustable filters to improve your 
home's indoor air quality using 
your existing system. NEW...The 
Web “Filter Scent’, scented foam 
pad will easily attach to any fur- 
nace filter to provide fresh scent 
throughout your home. Free 


brochure. 


13. NEW TOTAL HEATING 
SYSTEM The Lennox Complete- 
Heat System redefines total home 
comfort. Its revolutionary design 
combines high efficiency home 
space heating with high efficiency 
water heating. And the Lennox 
CompleteHeat has the unique 
capability of providing virtually 
unlimited hot water to meet even 
the largest family’s needs. The 
CompleteHeat is the latest innova- 
tion from Lennox, the leading 
name in home comfort for almost 
100 years. Free color brochure. 


PERSONAL CARE 


14. SENSONIC" PLAQUE 
REMOVAL INSTRUMENT by 
Teledyne Water Pik removes 
plaque and reduces stain through 
sonic technology with 30,000 
gentle brush strokes a minute. 
Turn your favorite toothpaste into 
a bubbling foam that penetrates 
hard-to-reach places. Free. 


RECREATION 


15. TIGERSHARK Check out the 
new 1995 Tigershark Personal 
Watercraft. This colorful brochure 
describes our exciting, new models. 
From the 900cc, 100HP muscle- 
craft to value-packed runabouts 
these boats are made for maximum 
fun. Call 1-800-5- T-SHARK. 


Free. 


COMPUTERS 


16. AST, one of the world's 
leading PC manufacturers develops 
products from notebooks and 
desktops to servers under the 
Advantage!, Ascentia, Bravo, 


Premmia, and Manhattan brand 
names. 1-800-876-4AST. Free. 


WOODWORKING 


17. THE WOODWORKERS’ 


STORE CATALOG New! The 
Woodworkers’ Store 1994/95 cata- 
log with hundreds of new items 
features 112 full color pages of do- 
mestic and exotic hardwoods, ve- 
neers, wood parts, specialty hard- 
ware, kitchen accessories, finishing 
supplies, tools, books, and plans... 
Many exclusive items and hard to 
find specialties. Orders Shipped in 
24 to 48 hours. Toll free ordering. 
Over 40 years in business! Satisfac- 
tion guaranteed. Catalog $2.00. 


Offer expires October 1, 1995. 
Popular Science August 1995. 
———————————————— =l 
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The nuclear legacy 


[Continued from 


the Energy Department to develop 
multipurpose waste containers that 
could be used for transportation and 
storage, and eventually for disposal 
as well. 

Meanwhile, some utilities have 
banded together to store their spent 
fuel at a proposed Monitored 
Retrievable Storage (MRS) facility on 
reservation land owned by the 
Mescalero Apache tribe of New 
Mexico. The fuel would remain at the 
MRS for an “interim” period of un- 
specified length, until the government 
assumes responsibility for it. 

The Mescaleros voted down an 
MRS proposal on Jan. 31 of this year, 
but approved it in a second referen- 
dum on March 9. The tribe—which al- 
ready operates lumber and cattle 
companies, a casino, and a convention 
center—views the MRS as an indus- 
try that could bring high-paying, 


long-lasting jobs. The tribal council is | 


now discussing contract terms with 
31 utilities that are running out of 
room for their radioactive waste. 

The sovereignty of Indian nations 
makes it easier to site an MRS facility 
on tribal lands than anywhere else in 
the United States. 


However, New | 


Mexico legislators and officials have © 


threatened to block the MRS, saying it 
would be too risky to transport spent 
fuel across the country to the facility. 
Even if the Mescaleros are granted a 
license to operate a storage facility, it 
will not open until 2002 at the earliest. 

Utilities may soon have to find stor- 
age facilities for their low-level waste 
too. Commercial power reactors pro- 
duce about two-thirds of all the low- 
level waste in the United States. In 
the past, the waste was sent to special 
landfills, where it was buried in shal- 
low trenches. But most of these land- 
fills have closed, or are accepting 
wastes only from nearby utilities. A 
low-level waste disposal facility in 
Barnwell, South Carolina, is the only 
one that still accepts waste from all 
over the country, and it has raised its 
rates drastically in recent years. 

The only new low-level waste dump 
on the drawing board is a 1,000-acre 
tract of land in the Mojave Desert's 
Ward Valley. It would be the first nu- 
clear waste disposal facility opened 
since 1971. In May, a National 
Academy of Sciences panel concluded 
the dump would not contaminate wa- 
ter supplies. That convinced the 
Clinton Administration to transfer the 
land from the federal government to 
California. 

The Ward Valley dump will accept 


low-level waste from California, 
Arizona, and the Dakotas. The waste 
will be buried in sealed, shielded con- 
tainers in 24-foot-deep trenches. But 
Ward Valley doesn’t solve anything for 
states that have not yet located a dis- 
posal site. For now, they'll just have to 
continue storing their wastes on-site. 
In 1960, a National Academy of 
Sciences committee recommended that 
one — of mA waste be re- 


solved before issuing any new 
licenses to nuclear power plants. Thirty- 
five years later, it's still good advice. 

For most of the last 50 years, nu- 
clear waste has been out of sight and 
out of mind. But as it piles up at 
plants across the country, requiring 
the construction of multiple storage 
facilities, we may begin to realize that 
we are no closer to a permanent ge 
tion than we were in 1945. 


Sleep Better Feel Better! 


Frustrated With 
Your Sleep? 
Do you toss and turn 
at night? Cant seem to 
find a comfortable posi- 
tion? Does your back 
ache when you awake? 
These are signs that 
your mattress doesnt 
support you properly. 


Firmer 


po т Conf patented 
air cushion 

springs or coils cm as can 
create pressure points and 
uneven support. 


Metal coil mattresses support 
only the firm parts of your 
Pop creating pressure points, 

uneven spinal support. 


Sleep Better On Air 
A Select Comfort adjustable firmness 
mattress doesnt rely on springs or 
water. Air is better — 
because it gently M 


contours to your 


bodys shape. 


amamus, au sa. 


With Select Comfort you — 


exactly the firmness you nee 


Firmness Control. 


Also it keeps your 
spine in its natural 
alignment. And that 
lowers the tension | 
inthe surrounding | 
muscles. So you can 
sleep comfortably 

in any position and 
wake feeling great. 


5t 7! ect Gom f ort 
contours to your body. 


Call For More Information 
You owe it to yourself to learn more about this 
revolutionary way to a better nights sleep. 


For FREE Video and Brochure, Call 


1-800-831-1211 


Yes! Please rush me a 
| FREE Video and Brochure. 


} Name | 


| Address 


City State — 


Zip Phone = l 
| _— a | 
SELECT COMFORT 


The Only | | 
Mattress with Mail to: Select Comfort Corporation 
Push Button I 6105 Trenton Lane N., Minneapolis, MN 55442 | 


© Select Comfort Согр., 1995 Dept. 432 
| [| . шаш —— I ПОШ ШЕШ ПШ üw— M — | 
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Е oppers’ Showcase 


A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


Save on Cable rental fees! 


CABLE TV 
DESCRAMBLERS 


WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
s 24 HOUR SHIPMENTS! 

* 30 DAY MONEY BACK GUARANTEE! 

e QUANTITY DISCOUNTS! 


MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. ! 


gives you the Tho 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 ! 


NIE Make and Sell Your 
Own Ornamental 
Concrete Items! 


Book about Aluminum Molds | 


including over 425 designs, 
prices and production trade 
secrets from the world's 

largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 


SINGERS 


Unlimited, Low Cost, Instantly Ë E 


| LBB Available Background Music “л 
CABLE WAREHOUSE | are 
Everything Karaoke does.... Better and 


son Vocal Eliminator™ | 


advertising rates for this section, write or call Diane Pahl, Direc 
Response Manager, POPULAR SciENCE, 1000 Town Center, Suit 
1830, Southfield, MI 48075; (810) 350-3800; fax # (810) 350-3557 


PAINT REMOVAL 
and SANDING TOO 


e POWER TOOLS FOR 


—! 


xu = REMOVAL OF PAINT 
! . e STRIPS 1 SQ. FT. IN 15 SEC. 
TM 
$344 SANDER VAC 


e FOR DUST-FREE SANDING 7 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


BUILD A BIKECAR | 
1 SEATER - 2 SEATER - PICKUP 


f « REMOVE 


ызды. aa 
m Uy 
š 


Call for Free -ure TIO i h : R [e 
(NO FLORIDA SALES) JLT Sound Dept PS 2 7988 LT Parkway or Pickup Plans Add $5.00 (Ry 
` Anyone implyin theft of service I са. „ЧА, ب‎ TT | $19.95. To Order Send Cheek orMO. WO DEPT T 
a Our толто Heques Мы, Кы , aed SER P 
= = —will Бе denied assistance. _ _ _ и | Ре УЫН d u redit Card Orders Call 1-904-854-8324. S р O Box 7 
Vhen You Want Something Better Tham Satisfaction Guaranteed or Money Back ALA | 


FROM FRONT... 


съ. HERE'S PROOF. Only WeatherTeche mats give 
"X you all-season protection like this: up to 13 Ibs. of 
x = Pliable virgin rubber that's channeled so 

3 deep it can trap and hold up to 1 1/2 
W quarts of water, slush or sand! It 
doesn't curl, crack or harden, even in 
sub-zero te res. WeatherTeche 
mats are attractive, with a high- 
tech design manufactured to fit 
what you drive. MORE 
» PROOF. You may not 
>. know it, but Cannon" 


= — 
ача) 


MAT SHOWN of England, the 
TS IN RUE ышы: of 

; — = ea ache, is an 
MATTER — [Age equipment supplier to 
A RED PINSTRIPE | Me Ford, GM, Honda, Toyota, Lexus, 


= rcedes, Nissan, Audi and others. 
PRICED TO BE THE WORLD'S BEST MAT VALUE: Typical 
car mats can cost a small fortune at a car dealer, but 
WeatherTeche mats are anything but typical! 


Deep grooves tra 
and hold How. 


mud or san S 2 
Anti-skid ridges Nw 


prevent slipping 


FRONT AND 
REAR SET: 


379.95 
complete. 
Free shipping* 


FRONT SET: 
per set 


344.95 


lus 
$7 shipping* 


"We pay shipping within the 
48 contiguous states on 
orders of a front & back set, 
two or more sets, or a 
combination of mats and 
cargo liner. Extra shipping 
charge may apply outside 
the 48 states. If paying by 
check send checks payable 
to MacNeil Automotive 
Products Ltd. IL residents 
add 6 3/4% sales tax. 


MATS TO FIT MOST DOMESTIC AND IMPORTED 


Acura * Alfa Romeo * Audi * BMW = Buick * Cadillac Chevrolet 
Chrysler • Daihatsu • Dodge * Eagle = Fiat Ford • GEO • GMC 
Honda * Hyundai * Infiniti « Isuzu = Jaguar « Jeep « Lexus 
Lincoln Mazda * Mercedes * Mercury = Mitsubishi • Nissan 
Oldsmobile Peugeot • Plymouth = Pontiac • Porsche 
Range Rover = Renault « Rolls Royce • Saab « Saturn 
Sterling « Subaru * Suzuki • Toyota * VW • Volvo 


WE GUARANTEE YOUR SATISFACTION. 
If you are not happy with your order, return your unused 
mats or cargo liner within 30 days for a complete refund, 
less shipping. 


Elm... | 


WeatherTech® liners f 
take a back seat їо по 
one when it comes to 
cargo area protection. B 
Our tough, durable R 
liners are molded to B 
your specific vehicle . . . Ё 
exactly! The WeatherTech? 8 
liner is engineered to grip 
ie cargo and minimize E 
oad shift plus a 3 inch 
high lip to contain spills. Б: 
So now for the first —— 
time, WeatherTech® 
protection can be 
ours from front 
o rear! 


GHAND CHEHOKEE 
LINER SHOWN 


SPORT UTILITY LINER APPLICATIONS: 
Dus IA iste . ges : ны gh iban i 
orer-Navajo * Jimmy * ruiser « Montero • Rodea/Passpo 
Range Rover-Discovery, County, 4.0 SE = Pathfinder 
Suburban • Tahoe * Trooper * Wrangler • Yukon « 4Runner 
MINIVAN LINER APPLICATIONS: 
Aerostar (Ext.) • Astro/Safari Eu. Gr. Caravan 
Previae T & C* 


FROM Gr. Voyager « MPV * Ody: : illaper/Quest e Windstz 
*69 5 AUTOMOBLIE TRUNK LINER APPLICATIONS: 
7 Accord * BMW 3,5 Series «Camry * Concorde 
plus Intrepid + Lexus ES300, LS400 « Maxima 
$8 shipping” Mercedes "C", "E", "S" Class * Taurus/Sable = Vision 
ANY COMBINATION, Order Today: 
AND WE SHIP FREE! 1(800) 441-6287 


Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 
We usually ship within 48 hours. Simply tell us the 
make, year and model, and we'll send you the | 
WeatherTech® mat or liner engineered to fit. 
Express shipping available. 


We've 
Got You 
Covered 


Automotive Products Limited 
2435 WISCONSIN AVENUE 
DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 


WeatherTech is a registered trademark of MacNeil Automotive Products Limited 


Own A Wood-Mizer 


SHOP. TA: TAS K Celebrate July 4th & All Events _ 
PORTABLE SAWMIILL P WILL -LATHE - DRILL J CARBIDE CANNON 
-—- The Original Home Machine Shop BIG BANG! 
-e Saw trees up to 36" diameter - Over 13,000 
by 21 ft, long*—on site. z Sawmills De ач a USA by Shoptask 
| a Orid- e " т | 3 Versions to Choose Mammoth Cannons shoot / mL. 
Eo e х; r< i CNC Capability | with terrific BANG! Have ФЧ 
catalog: $2.00: Bae mer | | eee Dace, oe аа | 
60-minute — . Wir - is can || carbide ammo. Hundreds 


12 Month 


video: $10.00. Warranty 


of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for easy 


loading and firing. Authentic turn-of-century design, Hand- 


100% Parts 


т | 
- i Ше lo -Supply | | some decor when not in use. Made in USA to last a lifetime. 
trailer from: l All Tooling Available in 3 sizes: 9" cannon, $49.95 postpaid; 17” cannon, 
56995! I — aras $89.95 ; 25” cannon (shown here) with rapid firing and 
= - eee. 3 Ja, automatic loading , $119.95 postpaid. The | the cannon 

‘Catalog has i | eni йәй TA | „ор 17" Swing the louder the bang! Carbide ammo, about 100 shots, $6.00; 
тй specifications > a LT40HD M. = ИИ BÉ 41 x 48 Mili Table 3 packs for $15.00. Send check, money order or call. Visa, 
m i MasterCard accepted by mail or phone. Give card number & 

4 » 8 005 5 3-Q = 4 g 1-800-343-5775 — ees expiration. Money-back guarantee. Send for FREE CATALOG! 
Wood-Mizer Products, Inc. SHOPIASKP О Box 188 Abudogn WASSENT ** Call 1-800 -987-BANG (2264) ** 
8180 West 10th Street, Dept. E78 SINCE 1981 | 


Indianapolis, IN 46214-2400 


COMPUTER ERASE 
BAD CREDIT FREE 


I N S T A N T L Y | 
Add tens of years of AAA credit in our credit file 
: е oj | BRAY "OVERNIGHT. 100% Legal FREE DETAILS] 
Я S NW f Ї Lre Kas L MIL. 
T Ж SIZE =T а ч Beverly Hills, СА 90209 
STEEL * ALUMINUM * WOOD ir BEA = 
BRASS * STAINLESS 


Shipped in a Complete Unit or Kit Hid “| 8 = | : s | 1 
$425 & Up ie CABLE TV DESCRAMBLERS 
NT | * Quantity Discounts • 24 Hour Shipping | 
Free Brochures يح‎ T e Save Money Don't Rent 
TOLL FREE D— = NOBODY BEATS OUR PRICE 
(1-800-231-0793) > i E Call Us Last For Best Price 
| T800-677-0321 
Anyone implying theft of service will be denied service 
VCI - NO FLORIDA SALES 


Pre-cut dome home kits in а variety of floor plans up 

to 3,000 sq. ft. Complete kits start as low as $6,795. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-роде catalog package. Color video $10 more. 


/Ê® TIMBERLINE GEODESICS 
2015 Blake $t., Berkeley, (A 94704 1-800-DOME-HOME 


PESTS ARE GONE! 
Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces its most powerful SUPER MACHINE that 


MICE, RATS, 
SQUIRRELS 


Thousands report fleas, bats, ants, spiders, roaches, Pics 
and crickets gone OR YOUR MONEY BACK! Bentley's 
SUPER PEST REPELLER blasts out ultrasonic sound that 
is unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them every- 
where: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 

"Have 12 cats, 1 dog, and NO fleas.” Binghamton, NY 

"Haven't seen one ant or spider since | plugged it into 
the wall." Paramus, NJ 

"All my mice are gone." Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 

Bentley's SUPER PEST REPELLER is the best! 20 to 100 

times more powerful than competitive units. Registered 

by the Canadian Dept. of Agriculture to repel mice and 
_ fats. (PCP act Reg #21465). UL listed. EPA est. #. Dual 
transducers blast out ultrasonic sound at 14806 and 32 
to 62 KHZ (32,000 to 62,000 cycles a second). Over 3 
million repellers sold. 90 day money back guarantee. 36 
month limited warranty. 
Attractive and compact. Walnut and beige finish. Only 2- 
1/2" high and 5" wide. Just plug it in. THAT'S ALL! 
Costs less than a penny a day to operate. 
WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 . 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! CA res, add 8% 
tax. Canadian add add'l $3.00 shipping. Info/foreign: 
415-547-7904. CALL TOLL FREE 800-348-6868 Bentley 
For Better Living™, Dept. MH 65, P.O. Box 31652, San 
Francisco, CA 94131 ©1995 Bentley's 


OVERNIGHT DELIVERY CALL! 


You can help protect our water by using natural 
lawn care products, less toxic household cleaners 
and by recycling used motor oil. 

Call 1-800-504-8484 and we'll send you more оп. 
how vou can help protect our rivers, lakes and oceans 


forever. 
CLEAN WATER. 
IFWEALLDOALITTE - 
WE CAN DO A LOT. 


Natural Resources | AC Ad A Public Service of ^ 
DG oe et _ Japan Ad Council Сокі This Publication _ ec EPA 


Revolutionary * EASY TO USE! 
TRIMMER/MOWER/ 
BRUSHCUTTER 

ON WHEELS! 


The ОК? TRIMMER/MOWER rolls 
"light as a feather" on two BIG WHEELS! 


IT RIMS far easier, better, more precisely 
than hand-held trimmers; MOWS every- 
Ithing from whole lawns (even wet!) to 
itough, waist-high growth with ease! 


— vens. a „ч 


I|CUTS BRUSH T | 
то зар тұл mowing and 
wick with trimming around 
optional | smaller proper- 
blade tles. vacation 
shown homes, etc. 
teina ..for finish-up 


mowing and 
trimming after 
riding mowers 
on larger parcels 
..and for clear- 
ing and rough- 
area mowing 
everywhere. 

° A delight for anyone to use! 


GSA #GSO7F-5372A 


оо фо , WHY | Р | 
- Lloyd Cestare, | | | 
Perkasie РА 18944 HASSLE x Xn. | 
Н ri | 

with hand- | 


: held trimmers | 2) 
me and brushcutters that 
are so hard to start and 
em tiring to use... or with 

BS small-wheels mowers? 


CALL TOLL FREE 
(800) 551-1313 


‘Please call TOLL FREE or mail 
coupon TODAY for FREE 
DETAILS about the Revolutionary 


7 have т never raised a brushcutter 
myself as easy and efficient as rhis 
combination. And believe те; 
being in the business, I've tried 
them all." - Jack Walden, President 
Saw-Tech Industries 


| Season" Savings now in effect. 


| Name ==== ERE II ааа Аааа = === =Ë 


| KESE | 
' EA State | ZIP 


Laut нин inc ep агана wis ms Rn n C m EE د چ‎ e nt i-i ааган dn n Rr RR c zr d ee 


DR® TRIMMER/MOWER! 


! Y ES! Pise rush complete FREE DETAILS of the Revolutionary DR" TRIMMER/MOWER | 
i including prices and specifications of Manual, Electric-Starüng and Professional Models, with “ОЙ | 


CABLE TV 
DESCRAMBLERS. 


| Best Prices in the U.S.A.! š We E Beat ЗА Price! 


Jerrold, Scientific Atlanta, Panasonic 


Pioneer Green, FTB3, SA3, Super-Pio 
| Jerrold Impulse & Starcom series (Stealth) 
| Sci. Atlanta inc. 8536/+, 8580, Drop-field (M80) 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 
1-800-818-9688 „ғ «c: 
U.S. Cable TV, Inc. Dept.: KPS085 
4100 N: Powerline Rd, Bldg. F-4 Pompano Beach FL 33073 | 


DECOLI TE 


Upghted:Domed:Ceailings | 


Do It Yourselt Systems Now | 
Available! | 


4'x6' System 


ә » improved Lighting 
® Great for Kitchens 
e Circulates Air 


CALL TODAY FOR FREE COLOR CATALOG 
1-800-766-1058 


11720 U.S. 19 Port Richey, FL 34668 


OWN A MACHINE SHOP 
Do your own machining and shop work with 
a Smithy 3-in-1 Lathe = Mill = Drill 


FIX IT 
YOURSELF! 
e Easy to use! 
, Save Money! 
eSave Time! 
| *As low as $895 


For FREE Е Catalog Call: ® Smithy- 


or write: 
Smithy Dept. PS 

PO Box 1517 

Ann Arbor, MI 48106-1517 


1-800-345- 6342 


(Ask for operator P5) 


SINGERS! REMOVE. ^ 


Unlimited, Low Cost, Instant! Available 
Background Music from Origir | 
eer Does Everything Karaoke 

. Better and gives you the 
Thorn n Vocal Eliminator gs 
Free Brochure & Demo Таре 22 
LT Sound De E niga 


24 HU Demonio. Request Line » (404)482. 2489 Ent 60| 
When You Want Something Better Than Karaoke! 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


METAL | G VICTORIAN 


Ig 


Drill Your Own 
Water Well! 


Tap the Lifetime Supply 
of FREE Water in 
your own Backyard! 


This man is drilling a well in his own 
backyard for less than one third the 
cost of hiring a commercial well 
driller.. Since 1962, thousands of 
happy gardeners and homeowners 
around the world have discovered the 
Hydra-Drill" secret. They drilled 
their own wells and their gardens 
prove it! You can, too. Call or write us 
today and we'll send you a big, free 
package of 
information about 
drilling your own 
well with the 
Hydra-Drill™. 


Ask 
about our 


llita 
mm 


* 
и 
EE 
k 


lFor 3⁄6" Diameter |. 
KE 


Broomall, PA juu 


Y ae cm 
г 1 J 
— CI M 


` 


| *Diameters 3'6" to 7'0" * Diameters 4'0" to 6'0" *Diameters 4'0” to 6'0" 
* Kits or Welded Units *All Oak Construction *Weight Saving Cast Aluminum 
* All Kits available in Any Floor-to-Floor Height and BOCA/UBC Code Models. Made in the U.S.A. 


SAFE, EASY-TO-ASSEMBLE-KITS Call or Write for Free 32 Page Color Catalog: 
ر‎ Ара ү ae inte Toll Free: 800-523-7427 Ext. PS 85 The Iron Shop, 
Broomall, РА (610) 544-7100 Dept. PS 85, , РО Box 547, 400 Reed Rd., Broomall, РА 19008 
Pomona, CA = (909) 598-5766 Name з 

Sarasota, FL (813) 923-1479 Adidas 
Houston, TX (713) 789-0648 

Chicago, IL (708) 952-9010 City State : — Zip 
Stamford, CT (203) 325-B466 MasterCard * Visa * Amex * Discover 


From the Leading Manufact "T: | | | 
of Spiral Stair Kits" pics THE IRON SHOP. 


©1995 The Iron Shop 


| uNITED STATES POSTAGE `À EY | prc = — 


Im 1 Stamps Issued Specially For 
World War II Soldier’s Mail 


a Now is your chance to get this historic complete mint set 
73 of 13 flag stamps and save 52% off the regular price! Stamp 

collector President Franklin Roosevelt's idea, the series was. 
' issued 50 years ago for letters to our soldiers overseas. 

The stamps honor countries invaded and occupied by 

' the enemy during World War II — Poland, Czechoslovakia, 
| Yugoslavia and 10 more. Regular retail $6.25, yours for a 
. special introductory price of just $3.00 in mint fresh condi- 
tion! Limit one set. You'll also receive special collector's 

information along with other offers on approval. 


Call Today for FREE 
Water Well Drilling 
Information Package 


: -800-333-7762 


(Ask for Operator 7746) 
amm шыш шыш шыш шыш шыш шыш E E 


pek 7746 Anderson Road 
Opelika, AL 36802 


C] YES! Send the FREE INFORMATION PACKAGE. 
and the illustrated guide HOW TO DRILL YOUR OWN 
j WATER WELL. 


im cii pai mal smu lk w d a کی‎ ШЕ p i arus sa um Sura Sas sar si D ув Үү АЛИН 


' World War II Flag Stamps 


THE BEST BUYS IN SPIRAL STAIR KITS! 
| 
| 


à 
I ! 
| | 

[ ^" ! Send $3.00 and coupon to: Mystic Stamp Co. l 
! Dept. B177, Camden, New York 13316 I 

i |‏ س 

l 1 Name ] 

a а a I — i —== ные: [ : | 
` | Жайым 
—-—————————— | 
Phone (must have) & 1995 DeepRock | City/State/Zip | 
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science 


NOW! A Galaxy of Savings 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
of your TV. 


E >JERROLD 


к. Ei 


. CONVERTERS & DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
scientific Atlanta * Oak * Eagle • Hamlin * Tocom 


«эль 
M D Zio 


S. 72nd Street * Omaha, NE 68114 


CABLE TV CONVERTERS 
Save $100's —— L&L ELECTRONICS INC. 
aa EU MOGN 1430 Miner St. Suite 522 Des Plaines, IL 60016 


Years of customers i 8 00-542- 9 4 2 Б 


complete satisfaction 
Purchaser must agree to comply with ahh State and Federal 


*Quality Equipment 
“Shipped within 24 hrs laws regarding private ownership of cable TV equipment. 


*Free catalog 


š ыы à see 35 
Get the latest technology in cable converters and descramblers 
e Best prices 

e Save on nd rental fees 

e Quality merchandise by brand-name manufacturers 

° Frien ids personal service | 

e Thirty-day money back guarantee 


e All orders delivered fast and 
conveniently via FedEx Economy 


Two-Day™ service Eo 


You'll ques the premium 
ү when you order from us! ⁄ 
all for free de 


ARLE RC 2.4 
ИЕ 050 NC. we 


ГҮ == — 


460 W. ROGER RD. #106, TUCSON, AZ BS 


Classified Opportunity Mart 


eri d 


| CALL FOR FREE CATALOG! 


| Tocom Century 
| Jerrold 


Sci-F i electronics" 


To advertise in this sectio 
call Randi or Paul 
800-445-2714 


For the amount of money you spend each year on 
cable rental, yeu could own nye ЕР? 


ki Р 
cat 


You Now Have A CHOICE... 

save money by purchasing your cable 
equipment. Access all | pre iium and basic 
. channels. We offer the lowest prices on all 
major brand names including Zenith, 
Jerrold, Scientific Anana, Tocem, and 


' Pioneer. FR! 


"in | 
Paul's a! 0 ij al r pt Pri Ё 


and 1 year warranty. So, if you are tired of tt hei rising cost 

of cable TV.. Mal | for vour 
‘CEE IB ушы 

je] I 0/ 334 di E: Ai | 7! L £v catalog tar 


4 b. u "i й! [ 


MasterCard · VISA - AMX - COD " Add-on Cable ce ИШ 


“BLASTER” Ts юа. 


Г. SOUTER IOTA Where the Sportsman shops! 
Deluxe Precision Blow Gun – $9.95 
| 36" aircraft aluminum tubing — p&h $4 


K. | 2 quivers 


| 12 pre-sharpened darts 
penetrate 1/4 plywood no problem 
Deadly accurate at 100 feet ` 
іп 1/2 а second!!  anti-inhale mouthpiece 


| “PRO “Н UNT " Slingshot =- $9, sd à 
1 (C p&h 54 | 
MATCH OR BEAT 
ANY ADVERTISED 
OR WHOLESALE PRICE! 


SAVE $$$ -DON'T RENT 


| Free replacement band & 75 steel ammo!! ` 


Pistol Crossbow - $17.95 | 
p&h $5 | 


Diecast Gun Body a 
Polyester String 
Adjustable Sights 

Safety Lock 

5 Aluminum Arrows w/Stee!l Heads 
Spare String-$4, Spare Bolts (12 pk.)-$7 


Water Balloon Slingshots 
90 yard – $10 ља үка 
120 yard-$11 &% _ PL 

150 yard – $12 


| 200 yard- $14 , A 


| 144 Balloons 


= 


Zenith Pioneer 


Panasonic 
Oak Sigma, Scientific Atlanta 
and more! 


Call AA Evectranica Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Кане Sale! y Your Choice - $8.95 
p&h $3 


Boot Knife or Multi Function Hunting Knife | 
Both are 8.5" long — 


Have Stainless Steel Blades & Sheaths! | 


Rush order to: BLASTER 
13218 Jessica Drive 
Spring Hill, FL 34609 

М/С — VISA — 1-800-441-1047 

Must be 21 years old to purchase 


A division of SMR INC, 2 SCHAUMBURG RD 
DEPT 138-A, NG, 2641 w. SCH IL, 60194 


Ph: 708.372.8960 Fx: 708.372.1253 
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INTRODUCING 


CONVERTERS & 


Features: 

e Built-in Descrambler 

e Infrared Wireless Remote Control 
• Non-Volatile Memory 

s Programmable Parental Lockout 
e Switched Electrical Outlet 


» Audio-Video Ports 5 

• Sleep Timer paf n Ат 
» Auto Fine Tuning h | | | 

s Volume Control 875 S. 72 Steet * Omaha, NE 68114 


CALL NOW 1-000-624-1150 FOR YOUR FREE CATALOG! 


An Affordable, Personal Helicopte | 


CALL TODAY FOR YOUR 
FREE CATALOG! 
1-800-643-4258 


643 N. 98th Street, Ste. 260 - Omaha, NE 68114 
COD · * Major Credit Cards 


py 
NEW ЇЇ! - 
i : JERROLD” TRUMARK® QA ҖЕ 5 
Revolutionary new universal one-piece ACTIVATES ALL JERROLD = H 
converters and descramblers. Fully EXCEPT BASEBAND 225 Yard Range folding slingshot stores 


ammo in handle. Includes 70 rounds of 1/2" 


Easily Buift la Ore Week v Comes Compisle For Customer Bani 
110 MPH Тор Soned + Go Anywhere! p^ e E и white Tracer® brand marbles, and extra 


infe Packag ii Catalog š | 5 (B16) 637-2800 


activates all Jerrold, Scientific Atlanta, 5 
and Pioneer systems except baseband. SCIENTIFIC ATLANTA® 
ACTIVATES ALL SCIENTIFIC ATLANTA 


Options include: | 
| E Pes = , EXCEPT BASEBAND info Pack & Video Comba... $40] Revolution $15.00 total 
* Picture in Picture * On-screen display PAL (European Formal) Video , $45 | Helicopter Corp. — = 
i 3 i = à; iria tA РА ñ ibo EB sea Jamas #PS E 
«Simultaneous • Stereo وا و‎ m © revel cii! i соте sim) | Excelsior Springs, MO 64024 TRUMARK® 
watch/record * Last channel PIONEER” РІО-Ш wz pisc reo UMP | 
“Chandel ID Rig WORKS ALL PIONEER SYSTEMS | | SNAPSHOT brand | 
( hanne recall — —P,x R | Ce ERR инна | 
/ i a П i гъ . у ғ F == + үз Y > | š ۴ 
* Volume/Mute Favorite channel CABLE TV DESCRAMBLERS shots in rapid-fire action. Long12" 


e Ecl Ina "L 1/4 coit 
• Parental control = Ch 3/4 switch ~All major brands * Money-back guarantee barrel snaps bands up to 30 feet. 


| BELOW WHOLESALE PRICES * 2 YR. WARRANTY Black plastic stock & rotating starwheel. 


ГЕСИ | includes 12 powerbands. $12.95 postage pd. 
| WE BEAT ANY PRICE... NOBODY BEATS US! Send your check or money order to: Trumark 


1835-P 38th St. Boulder, CO 80301 
ip Eo generi 
1-800-304-3604 


All Other Models Available 


30 Day Free Trial MicroCom Inc. 
кайсары ,,, 900-665-2002 


Jerrold, Scientific Atlanta, Pioneer are registered trademarks MasterCard - VISA • AMX • COD 


and all references are for identification purposes only, 


BUY FACTORY DIRECT AND SAVE! 


2 YEAR WARRANTY 
30 DAY MONEY BACK GUARANTEE! 


INSTANT GARAGES 
A ALL WEATHER sera 


"EK Cable TV Converters 


NN and 
[B ELECTRONICS. DESCRAMBLERS 


NU-TEK ELECTRONICS 
offers all major brands of 
— cable TV equipment 


STARGATE SST 


Features include: 
e Upgradeable card slot 
e Volume control 
* Parental control 
* Audio/Video ports 
* Sleep timer 


æ سس‎ — — 


Starting At PROTECTION FOR: Cars: Trucks. RV’ 5, 

$ 199% Boats, Docks, Hot Tubs, Greenhouses, 
Motorcycles, Pools, Paintbooth, Concrete, 

Workshops, Gov't and Industrial Contracts, Sandblasting, 


| Camp or Temporary Shelter, Walkways, and More! 
HEAVY DUTY Steel Frame. Durable Dupont? Cover 


T| with Zipper Door. Sizes Available from 5' to 60' Wide, 
"M up to 30' High, Any Length. Withstands Rain, High 
Winds, Sun, Sap & Heavy Snow. No permit Property 
taxes or required. Assembles and Anchors Easily. 
Covers last up to 20 Years. We Ship to Your Door! 


DEALERS & EXPORTERS е CALLNOW TollFree 1-800-932-9344 } Ext 
WELCOME sit ES cae TENDO 2 


CALL FOR OUR FREE CATALOG 


1-800-228-7 404 
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t š Pioneer 
Zenith ` | 
ә Scientific Monta 


: | 1-800-A-WIRE-4-U 
Plazac Sales, Inc. 294-7348 
JERROLD PANASONIC SA'S ETC 1 
CABLE TV CONVERTERS PLUS 


FREE COLOR CATALOG ` 


| | Choose from over 200 kites. 
*Special Dealer Prices! Compare our Low Many unusual & innovative designs. 
Retail Prices! «Guaranteed Prices + Miei M i | 

Orders shipped immediately! C. Call or write for your catalog today 


í 3 Into The Wind • (800) 541-0314 
* kiss pe ABAT ane PRICE * | pen Pearl St., Boulder, CO 80302 | 
Sorry ве Мы]. sales. Dealers Wanted. — ишда кип 


WE CARRY ALL MAKES AND MODELS | 
SCIENTIFIC ATLANTA? -JERROLD? -ZENITH? 
PIONEER? “STARGATE® “INTELESTAR® 


Picture Improving Energizer Cables 
Video Stabilizers . Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


Wal 1300.835.2330 


RE = Y Order by C.O.D., Check-Via-Phone or VISA / MC 


Please on the make and model # of the equipment used in your area. 


CABL 


E CONVERTERS & DESCRAMBLERS | 


ic Ba 
en Ev 


R ТАРЕ 
| Your Y “ie А5 а 
CLEAR as Day! 


QUANTITY DISCOUNTS x 
OVER 6 YEARS EXPERIENCE 
30 DAY MONEY BACK GUARANTEE | 


| eem fT*| ММ, | | WE HANDLE NEW EQUIPMENT ONLY! 
protection on any tape! ) | |visa* uc РЯ NOW SELLING CABLE 1 TV 
* Сору any rental/bought tape { coo g DESCRAMBLERS AND 
a Power Cord and RC Plugs Included 


| CONVERTERS TO THE PUBLIC? 


1-800-858-3207 


CALL NOW! FREE 30 Day Tal 


Cable Descramblers 
We'll beat anyone's price! 
| Year Warranty 100% Money Back Free Catalog 

Converters * Accessories 


Looking for a Barbecue? 
Maybe we can help 


Choose from many makes & models | : 
| Filters * 


| ORION Electronics 
ШШ 1-800-379-3976 Ed 


For a Catalog, send $10 to: 


Barbecue Patrol 
РО Вок 9329 Spokane, WA 93209 


Build it Yourself 

Backhoe = Free... 

Brochure "E 
Er 


CABLE TV ` 
DESCRAMBLERS 
1-800-233-9388 
FREE CATALOG 
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING 
APPLE ELECTRONICS 


3389 Snerudan St Sate 257 Hollywood FL 32021 


РО. Box 606, Dept 5 ° Daleville, МА 24083 • 1-800-817-5267 


CABLE „BEST DEALER PRICING! sy 
DESCRAMBLERS LADLE UINELI 
DESCRAMBLERS | 
ae a, g | CONVERTERS - FILTERS 
| | ^ rri COPY RENTAL TAPES WITH OUR 
Just low, low prices. | keys gemit 
Call the rest | | aymonune no your aot 
Then call us forthe || __swesios-evensioors 
best price. | on premium CALBE TV EQUIPMENT, 


FREE Cable TV Catalog, ; уғдр WARRANTY 


MODERN ELECTRONI 
= »i- 


1-800-906-6664 
[7] 255. 156TH CIRCLE + OMAHA, NE 68130 L | 


305-425-0751 


NO FLORIDA SALES! 


ЗОНИ LIQUIDATION!” 
D ESC RAMB LER 
SALE 


Money Back Guarantee 


1-800-535-184 


LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 GST 


‘Please have MODEL used in your area when calling 


Call us Last CNC Concepts Inc 


"S " тч 4 š : — 
SAVE UP TO 45% 
Buy factory Direct: 16X 24 • 20 X 26 
| Build it yourself Ш 25 X 38 • 40X 72 
The Perfect Building Far All Your Needs !!! 


auo 800-888-4606 =" 


PO Box 49503-PS 


and $ave! MPLS. MN 55449 
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‘Cable TV Descramblers x 


We offer a full line of original and 
aftermarket descramblers tor Jerrold, Ишен: 
Zenith, Scientific Atlanta, General Instruments 


GALT, INC. 
CALL 800-487-2225 


—c 8325-8 a of the Neuse Road 
Raleigh. NG 27615 


Some other sizes available 
Miracle Span 


1-800-222-7885 


SAWMILL $3795. 
| FREE INFO 


Silvacraft Inc. 
90 Curtwrigbt Dr. 
Uo" Unit 3 
BE C. Amberst, NY 14221 
| 1-800-661-7746 
| Ext. 101 


AMPHIBIOUS 
2 and 4 — 
passenger models 


No Money Down. As Low As $120 mo. 


(21-years-old and over, Please) 


Recreatives Industries, Inc. | 
60 Depot Street, Buffalo, New York 14206 | 


Call Toll-Free 1-800-255-2511 


. (From anywhere in the U.S. or Canada) 


Wood/oil, wood/gas 
multi-fuel whole house 
| warm air furnace. 


. Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


'REE ENERGY! Fuel-Less Motors and Gener- 


tors! H&A, R2EPS Bowling Green, MO 


i3334-9350. 

IEW! BUILD AMAZING LIQUID PISTON EN- 
3INE from pipe fittings. Free information. ABCO, 
Jox 306-88, Seminary, MS 39479 | 

JEW FREE ENERGY! Fuel-Less 350hp En- 
Jines. Creative Sciences Box 8001 New Albany, 
N47150 
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m AUTOMOBILES | 


Pneumatic Auto Info, large бзш $2.00, Plans 
$120.00, PneumOpt-A, 6333 Pacific, Stockton, 
CA 95207. u 


ARTS & CRAFTS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


Yard Signs: 80 Christmas Themes FREE 
Diagrams. Picture. $5.00 LSASE. Hopeworks, 
DeptPS-Y, P.O. Box 754, Los Alamitos, CA 
90720-0754 


| ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- 


ERGY" GENERATORS! 200 UNCONVENM- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89019. 


AMAZING ROCKETS! Match heads as propel- 
lant. Plans and working rocket. $4.00 to Tec- 
hnautics, PO Box 23685P, Phoenix, AZ 85063. 


UNRIVALED PROPELLANT- intense smoke | 


bombs- rockets- Roman candles etc. Free bro- 
chure KO Research Box 135 Payson, UT 84651 


AUDIO VIDEO EQUIPMENT 


SPEAKER EDGES 
ROTTED 


ад BEST WARRANTY * GUARANTEE | | 

; PT. «DIY Surround Kits Save Big 3 $ 
K * Full Service, 

* АЖЕ Repair. xong re 


CALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS * VISA/MC/DISC/AMEX 


REPAIR FOAM ROT 
FOR YOURSELF! 


eddie Sae } undreds of do Ar M 
SM e ding J AR, Advent, BOSE, JBL 


rraünd: Yesiye ruchons 
s27 95 pr " BOSE 901 E $67 95/; ne 


D's) Do B yourselt with SAT! 


800-747-3892 MC/VISA 
TU4-597-9001 24 Hr 
make & model w/arder | 


STEFP AUDIO TECHNOLOGIES 
PO Box 1088, Flat Rock, NC 28731 


| HAIL NO! Portable, Hail RESISTANT Car 


Cover Plans. $12 to: BittoCo, Р.О. Box 21036, 
Huntsville, AL 35824 


Build Your 
e ш Cobra. 


MW: its ean 


and its 


most 
n to 
Ive. 


|^ we" аѕ muc 
build as it js to 
: “Orde, Tur lirect from 
CARS Inc. Free Color Brochure, call: 


(800)-252-7742 ехї.9507 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-ҮА, 
Ontario, СА 91761. 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
earn money. Costs less than $150.00. Guar- 
anteed. Free Information. 800-647-1771. 24hr 
recorded message. WYOMING INSTRU- 
MENTS - ANAME TO BE TRUSTED. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


AVIATION 


AIRBOATS - Hovercraft - Airdrivas. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


tei yer anit ror rct EN 


Mai H one or fax to PR. LP. н d LA 70722 | 


MOST INNOVATIVE DESIGN Ji; 
Rieter turned Ey haa L 
opposed gas engines. 
Eliminate tailrator. cuten, 
reduction gears А assoc. 
bnkages .. 
Fully illustrated & Detailed 
P $ 15:52 postage NS on 
E-EZ Engineering Р.О. Box 1675, Stafford, TX 77497 


Сусіе-ЕЇуеғзсл аталат» 
A Kits from $499 i de Ratio of 35:18 250 Ib і 


htweight, Low Cost 
d n Easy to Build 


y Cycle-Flyer, Inc. 
L19672 Stevens Creek, #264, © 


ша ша = на из пш па ва иш ши s иш аш иш 


Э номевопт HELICOPTER 


HL Super-low-cost, easy construction! 
This tiny marvel files like TM a 
the big ones, yer is the ` Ls 

| smaller & simplest piston- | J I 
engine hellcopter ever | 
developed! 2 


|+ Carries one person E 
| «Can be slored anywhere £ 
s Powered by Go-kart engines: 


a No license needed 
{G-1 Construction Plans: 5 E MEET RA 
$24.95 s 


а Sip y VORTECH, inc. 
geet PO Box 511-А 

reru Fallston, MD 21047 

Номгашїт. Не CE 24-Ar. Orderline: [87] 
хов: ONIY: 


Ae orniga ard 98] 
54 HELICOPTER 

Lr 

PTE 8 Саты ñ 


$10 


; BUILD THIS 
|AMAZING JET ENGINE IN 
YOUR OWN HOME SHOP! 
Jet power for * 1- PERSON HELP, 
COPTERS * AIRPLANES * JET PACKS, 
* GO-KARTS * BIKES * ROCKETRY ү 


Complete Pulsejet Plans . 
ONLY $20.95 
plus $3 p/h — $6 foreign 


[| 
Order fram & 
PO Box A eb For credit card orders: 


tS г 
Long Green, MD 21092 Gal ا‎ a 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LÀ 
71201-4222. 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 1089 Medford Center #244s, Medford, 
OH 87504 


MINIATURE TURBOJET ENGINE. 10LB 
THRUST. Plans $30 No Checks. 9 Windscale 
Road Fearnhead Chesire WA2 OPU ENGLAND 
U.K. 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, |! 
61242 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


E-Z homebrew technique. All grain. Includes 
recipes and tips. $3.00. J.Staton, 2785 PCH 
#E-162, Torrance, CA 90505. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


BEER & WINEMAKING | 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BATTERIES, GENERATORS | 


‘atented pulse device disalves 
sulfation, Guaranteed! Faster 
charge, can more than double | 
lifetime battery capacity, Cannot. | 
ШЕЙ! harm your battery, use w/charg- | 
er. Can restore over 20 sulfated 
J dead batteries а year. As seen on 
Discovery Channel. 
MiniPulse $098.50 S&H 
Mainline Electronic 1-600-221-9302 
V/MC/DISC * Fax (503)535-8833 


BETTER HEALTH 


Conquer Stress! Accelerate your Life! Same 
Biofeedback Program used by Psychologists/ 
Clinics. 1-800-497-2159 Ext.11 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
- FIBERGLASS -- SUPPLIES -- 250 DESIGNS 
= 6'/70' = Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- CanoeS -- Kayaks -- 
Dinghies -- CATALOG -- $2.00. BOOK "Ama- 
teur Boatbuilding" -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


| BOAT PLANS - PATTERNS - KITS - 168-page 


DESIGN BOOK-$5.00 GLEN-L. 9152 Rose- 
crans, Box  1804/PS5, Bellflower, CA 
90706-21 38.310/630 6258. 


BOOKS & PUBLICATIONS 


How to Open A Home Inspection Business, 
step by step, comprehensive, covers technical, 
marketing, product info, business nuts and bolts, 


| includes FREE on-site inspection report, over 
550 pages. $49.95, 800-454-6775. 


, CRACK REPAIR 


ОМЕН А FOOT LONG 


Start A Cuma 
TV/VCR Repair Business! 


Learn the technical skills = 
own business. No | | 


you need to start your 
experience necessary. => 
) 


For FREE Facts, 
Call Toll Free: 


OR SEND ENTIRE AD TODAY! 
=) Intemational Correspondence Schools 
he. p Dent. Е 


Name 
Address __ _ 
City/State 

і. Phone | ) 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 


040215-PS, BROOKLYN, NY 11204. 
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BUSINESS OPPORTUNITIES 


Repairing (not re түрттү: ng) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 


саш мом! 1-800-695-6224 
FREE REPORT! 
| NVS/OPTIKLEER, LYNN, MASS. 01904 | 


REPAIR CRACKED WINDSHIELDS 


| Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
| 4555 NW 103га Ave. • Ft. Lauderdale, FL 33351 


Businessman reveals Lucrative new business! | 
Make $1500 to $2500 a week in the 
information business. *Financial 
FREEDOM can be yours* 
Call for FREE REPORT 
708-527-8659 24hrs 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal averything. Real Money, 333-FS65 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Thousands satisfied homewor- 
kers. Free infopak... bonuses! Universal-M, Box 
360378, Brooklyn, NY 11236 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


$25.00 / POUND From Free Aluminum Scrap? 
Yes! Free Report! Ameriscrap- PS895, Alexan- 
dria Bay, NY 13607-0127 


$30,000 MONTHLY GOLDPLATING. Auto Em- 


blems, Jewelry, Inexpensive Home Setup. Send 
$4.00 Gold, 424 Hill, Houston, TX 77037 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(303)637-1493. 


$392.00 from sq.ft. plywood.(HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 


inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


600 HOME BASED BUSINESSES RE- 
VEALED. FULL INFORMATION ONLY $29.95. 
MOON, BOX 1381, DICKINSON, TEXAS 
77530. 


$9,200 profit. Giving away money can make you 
rich! Fascinating Unclaimed Funds business. 
Free report. CER Corporation, Box 670973, 
Marietta, GA 30066 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 895ps1. 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


Be a Mail Order Millionaire! Everything you need 


to start. Free details. The Masters Group 505 
south Beverly Drive Suite 930A Beverly Hills, 
CA 90212 


Build your own golf clubs! Free full - line catalog: 


heads, shafts, grips, tools, supplies and more. 
Call 1-800-423-2968. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 


Houses, boats, computers, Seizures, Box 


51488-Y D, Ontario, CA 91761 
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BUSINESS OPPORTUNITIES 
T-SHIRT PRINTING MACHINE 


. / We manufacture professional 
N л / single and multi-color screen 
“< printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. CORP. MIAMI, FL 800-863 8538 


$ 5000 PLUS MONTHLY $ 
FROM GOV'S BEST KEPT SECRET, THE 
DISABILIT Y CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 
800-375-2228 
BOX 460058 * AURORA, CO 80046 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


| EASY! BECOME CURRENCY EXCHANGE 
| PROFESSIONAL. Manual, Send $10.00. Plan- 


tbiz Research, 15303 NSR121, Gainesville, FL 
32653 


EXTRA INCOME $2000 MONTHLY Stuffing 


Envelopes SEND $3.00 M. KRAHN, BOX 1732, 
Sumas, WA 98295. 


FAMOUS MAILORDER MILLIONAIRE reveals 


money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 


FREE! 1001 Fast, Easy ways to make money. 


Send name/address. Money Making, Dept. PS, 
Box Z Studio City, CA 91614 


Free 9004 S- We're Giving Them Away! Out- 


standing Income Opportunity! Free Information: 
914-573-2067 


FREE FREE FREE Make over $100,000 a year 


in network marketing. Amazing fact-filled report 
shows you how. Guaranteed! Call 


| 1-800-656-6397, ext. 74. 
FREE NETWORK MARKETING catalog and 


magazine, plus, publishers #1 opportunity pick 
800-786-5493 


FREE! Tum any Computer into a Money Ma- 
chine. Free Repor: 1-800-221-3813 


OperPS1 01 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 2457-PS, 
Pinecove, CA 92549. 909-659-9757 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- | 


PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 


Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS895, Alexandria Bay, New York 13607-0250 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 486, 
Montvale, NJ 07645 


MAKE $15,000 monthly! The Perfect Business. 


No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE HOMEMADE "business opportunity” | 


bookiets. Mine have earned $953,297! Free 


| report. Don Massey, Box 270810-PSB, Fori 


Collins, CO 80527-0910. 1+970-495-4724. 


MAKE IT HAPPEN, REAP THE REWARDS. 
Complete startup program offering many profit 
opportunities. Catalog of nearly 4000 great 
selling products, four manuals and $25 refund 
coupon. Send $18.50 now to Bob Brinkman, Box 
1808, Lancaster, CA 93539-1808 


MAKE upto $12,950/ Monthly Or More! Excel- 
lent Home Opportunities Never Before Of- 
fered. Easy, Free Details! С.Е, 18631 М. 
18th Ave Box# 128-235, Phoenix, AZ 85027 


16586(P8), Memphis, TN 38186-0586. | 


PIANO TUNING PAYS: Learn with approved 


YOU HIT A GOLD MINE. Earn 60,000 a year — 
Gold Plating Emblems Or Automobiles. For Free 
Information Call US/Canada 1-800-877-0066 
| Write: The Gold Mine, 1304 S.W. 160th Avenue, 
Suite 230A, Ft. Lauderdale, FL 33326 


BUY IT WHOLESALE 


| HKONG, PHILIPPINES, MEXICO!! 500% Sav- 


| (LSASE) TNT, Box 2614P, Big River, CA 92242 | 


CABLE EQUIPMENT 


CABLE EQUIPMENT 


S Ex x CABLE EQUIP. x 


wa REPLACE ALL MODELS 
MONEY BACK GUAR. 


a 1 YR. WARR. FREE CAT. 
LOW PRICES • AVOID RENT FEES 
L4 1-800-243-3967 


SKYLINE SYSTEMS, INC. 


114 S. Euclid Ave, e 


Park Ridge, IL 60066 


BUSINESS OPPORTUNITIES 
BE YOUR OWN BOS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C + Bend, OR 97708 


х ттт 


EASY TO RAISE AUSTRALIAN 
FRESHWATER LUOESTER*^ and 
GIANT — ——— 
exciting information amd contract. Aarse 
] I. cellar er garage. Fast growers and tug 
non&y mu ikers, Lobsters can grow up to 5 ca Гез еге! [| 
eed e arthworm prowers To fil million dollar org 
fertilizer contract Wo arms up to a foot long. Send 51 LO П 
Applicable {а ruc In Business Since 1931, 


HY sees INDUSTRIES 


Cable TV 
DESCRAMBLERS! 
These are the ones you've 
been Looking for! 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW 2000% PROFITS 
Casting. Free 


-in moldmaking/ 
information: Caster, Box 


NEW! GROW EXPENSIVE PLANTS, 2000% | | 
PROFIT. Free information. GROWBIZ, Box 


306-S8. Seminary, MS 39479. WE CARRY A COMPLETE LINE OF ALL MAJOR BRANDS, 


| INCLUDING TURN-ON CHIPS. WE HAVE THE LOWEST PRICES! 
e CATALOG 
| AVAILABLE 


OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS 


1-800-618-7480 
aces eie aeria 


LLILITITIEI LEER ET 


Бе чы 
KISA COD 
سڪ‎ 


home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 


PTT LI BERBENI 


Monthly Possible. No pornography. Free De- CABLE HACKERS HANDBOOK 
tails. Write: CMS Video Company, 210 Lorna FASCINAI FING NEW [BOC ок ( REVEALS) AL и! 
Square - #163P, Birmingham, AL 35216 AM MEM 
SAVE ҮГИ ГАТ LEAST 3 TOO ИЧ THE PURCHASE OF A BOX. On 
RECYCLE (AMAZING PROFITS MADE) Re- YOUR MONEY BACK! COMPLETE GUIDE COVERS EVERY ASPECT | 
conditioning Automoblie Batteries! (Free) In- | | жылт eect ae wri NOTI ET THE RIGHT EQUPMENT 
formation! Battery Outlet, Box 3300PS, Hickory, OFF EAD Tris BOOK EF ORE YOU BUY 


М.С. 28603-3300 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146 


INSIDE INFORMATION FROM THE CABLE COMPANIES 
GETTING THE БНТ SOX PRICE GLUDELINES 
WHOLESALE OUTLETS MEVEALED BUT WHERE THE DEALEST BUY 
TURN-ON CHIPS K TINXTRUCTIONS FOR FERNY KINDO LEGAL HINES 
HOW TO BECOME A DEALER AND MUCH MOREN 
Gel This Book Before they Ban hr! 


ONLY '79" "ems jd E 


Ps E £ H 1-800-616-7450 


CABLE’ SATELLITE DESCRAMBLING. Rei 
technical information. Free Catalog. Voice/ РАХ 
| BBS 716-874-2088. 


| CABLE Test Chips. Puts cable box into fL 
service mode! $29.95 to $59.98 
1-800-452-7090, (310)902-0841, 


CABLE-TEST CHIPS As low as $9.95 FC 
| Testing Cable Boxes in Full Service Mode 
JERROLD; PIONEER; PIONEER CUBES 
ТОСОМ 5503/5507; SCIENTIFIC ATLANTA 
ZENITH; REMOTES $10; NE ENGINEERING 
| 800-926-4030 


31,497 Products, Factory Direct... TAIWAN, 


ings... Echo- Box 739-P85, Shalimar, FL | 


32579-0799. 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic — re-creations. Excellent quality. 
Wholesale prices. Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 


CABLE T.V. CONVERTERS AND DESCRAW 
BLERS. WHY RENT? CALL BASIC ELECTR 
CAL SUPPLY. 1-800-577-8775 


CABLE T.V. CONVERTERS AND ACCES 
SORIES. Fair Prices, Quality Service, and 1 
years Experience Gives Us The ADVANTAGE 
CALL 1-800-952-3916 — V/MC/AMEX/DISC 
COD. Advantage Electronics, Inc. 1125 Rive 
wood Dr., Burnsville, MN 55337, MEMBER O 
NCCA 


CABLE TV CONVERTERS’ DESCRAN 
BLERS. Dont Pay Retail Buy From Th 
Wholesaler. 30 Day Money Back Guarantee. N 
PA Sales. DIRECT CABLE SUPPLY INC 


Long-range cordless telephones. For export. 
Excellent sound quality and reliability. 
AUDIO AMERICA (Virginia). 1-703-745-2223. 


QUALITY BUSINESS CARDS, SELF-INKING 
ADDRESS STAMPS 50% OFF! FAST,FREE 
DELIVERY! 1-800-526-2348. 


JERROLD | the )| HAMLINE КШ 


(Get the 1-800-808-3356 
ZENITH Clear | PIONEER Е FW ee کے‎ LmE _ 
1 тосом |l _Picture | || SCIENTIFIC & CABLE TV DESCRAMBLERS. ALL MAKES 
4 OAKSIGMAL* — .— * | ATLANTA IMMEDIATE SHIPPING. VISA’ МС/ СОГ 
u bg ie "Жыш. WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS/ CONVERT 
ERS. Jerrolds, Scientific Atlantas, Pioneer: 
Tocoms, Zeniths. BEST PRICES! Free Catalog 
ALLSTAR 800-782-7214 


VISA - MC - COD 


CABLE TV EQUIPMENT & ACCESSORIE: 
Wholesalers Welcome! 30 Day Moneybac 
Guarantee! Free Catalog! PERFORMANC: 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 
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DO-IT-YOURSELF | 


CABLE EQUIPMENT 


CABLE EQUIPMENT 


COMPUTER SOFTWARE | 
| FREE CATALOG. IBM Compatible Shareware. 


Ј.Е.5. INC. 


I-BOO-676-7966 
ALT: 1-800-804-6552 | 
| it he ao the intent of JES. inc. to defraud cable зит. 


Darga Now 
Tou Fut! 


f 
NE I BOVE ÛD ENOCKIDER and Federal Laws. 


Cable TV Descrambler 
NEW Product 

No Converter Necessary 

Works With All Systems 


1-800-886-8699 


FABLE TV Mew products. Best in the business 
for Jerrold. Pioneer, Scient 
dead. Save Big 


*xternal activators 
c Atlanta ang Or 
100-375-7022 
ABLE TV, ORIGINAL EQUIPMENTS, DES- 
.RAMBLERS, CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL 
AEET OR BEAT THE COMPETITION UNI- 
fERSAL SALES 800-647-2371 


LE T.V. CONVERTERS, DESCRAM 
LERS. Scientific Atlanta, zenith, Jerrold, Pio 
eer, Oak. Replacements for most models. 
juality, Price and Service. Visa M/C. Dealer 
ишпес invited. EAGLE Electronics Inc., 
-800-259-1187, Number One, 1301 Railhead 
llvd., Naples, FL 33963. 


)ESCRAMBLERS. CONFUSED? We'll Explain 
|i Your Options. Most Models Available. Quality 
Sunstate Engineering. 


A ro: 


j;Brvice 


-800-717-1575 


jescrambler Anyone can build with seven parts 
ют Radi Shack- Plans $8.00 
-800-818-9103, 


' you have beeping or chirping sound on some 
f your scrambled channels we can help. Call 
The Filter Company” 1-800-820-8884 Ext 8777. 


ink Yourself To The Future With Our Exper- 
ence! Cable TV Converters And Descramblers. 
juality, Service And Satisfaction Guaranteed! 
isa MC Amex C.O.D. Accepted. Quantity Dis- 
D CABLE LINX, Inc MPLS, MN 
-800-501-0095 


*ROTECT YOUR INVESTMENT. THE SURGE 
:NDER Electronically Neutralizes Any Harmful 
Surges Sunstate Engineering 800-717-1575 


Y^ Iria 


Universal Box 
Pioneer Systems 


levoiutionary Technology: 
Yorks On Jerrold Or 
800-676-6342. 


3CIENTIFIC ATLANTA, PIONEER, AND JER- 
iOLD COMPATIBLE DESCRAMBLERS. 
IEW EQUIPMENT. ONE PIECE. CALL EV- 
:RYONE ELSE, THEN CALL US FOR THE 
3EST PRICE. NO CALIF. SALES. ACME CA- 
ИЕ PRODUCTS “*1(800)866-ACME** | 


SECRET CABLE DESCRAMBLERS! Build 
our own Descrambler for LESS than $12.00 
1 SEVEN EASY STEPS! RADIO SHACK 


*arts List and FREE Descrambling Methods | 


hat COST NOTHING To Try, Included, Send 
110.00 to: INFORMATION FACTORY, Р.О. 
lox 669 Seabrook, Texas 77586. For C.O.D's 
313-922-3512 Any Time! 

TEST AIDS ALL TYPES RFT1's, FTG's, AND 
,UBES. TEST CHIPS. 1-800-671-1110/ 
808)671-1110. 
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SUPER CABLE TV "TURN-ON CHIPS." Pro- 
vides Full Service Activation. FACTORY DI- 


RECT!! EXCELLENT INSTRUCTIONS! JER- | 


ROLD, ТОСОМ, ZENITH, PIONEER. 
SCIENTIFIC ATLANTA. CALL NOW!! MAS- 
TER COMPONENTS. 800-233-0570. 


TURN ON CHIPS. SAVE SAVE SAVE. LOW- 
EST PRICES ALL S.A. & С.І. FROM $15.99 
TO $35.95. 407-362-1164 


CONDOMS 


Mailed Discreetly to You 
| 73 ќол $3. OQ FREE Catalog 
* Price / Selection 


dolphin distributoes 
Р.О. Box 6434 
For 15 Condoms send $3.00 io: Diamond Bar CA 91765 


RAISE FISH AT HOME For a 190 page Aqua- 
culture Products Catalog, packed with 2,000+ 
products, photos, descriptions, technical infor- 
mation and insight into the fish farming industry, 
send $6 to Aquatic Eco-Systems, Dept.PS 1767 
Benbow Court, Apopka, FL 32703 


BEEPER ACCESSORIES CATALOG. Send 


NJ 08820 


POLICE - FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 621136 
LITTLETON, CO 80162. 


SECRET Scanner Frequencies: Federal, Police, 
etc. Catalog $1.00! CRB, Box 56PS, Commack, 
NY 11725 


| CLASSIC CARS | 


BATTERY 


Can fit post, 
lug or side 
lerminal batteries 


Disconnects all electrical circuits with a simple turn 
of the knob. Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 


паня юв to ор theft and | 
unauthorized operation. | | | 
ad M Rr sas Po эди 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts-12 units or more. 


COMPUTERS 


"business opportunity” booklets. Free report. 
Don Massey, Box 270910-PSC, Fort Collins, CO 
80527-0910 1-970-495-4724. 


$$$MAKE YOUR PC ENERGY EFFICIENT. 
Includes Windows 3.1 software and hardware. 


$129.95 ORDER NOW! 1-800-634-9778 Mic- | 


roGreen Products, Inc. 


COMPUTERS/INTERNET 


GETTING ONLINE IS EASY! Free trial member- 


ships from major services including Internet | 


access. $15.00 package contains software/ 
information. Capital Ventures, POB 820. Young- 
sville, NC 27596. 


| COMPUTER SOFTWARE ` 


ARTIFICIAL INTELLIGENCE for your IBM-PC. 
Call 718-898-3126 anytime for fascinating FREE 


| 36-Page Catalog. 


$1.Crystal-Comm, 1115 Inman #259PS, Edison, | 


CB RADIO'SCANNERS | 


CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


CONTACT ‘LENSES 


BUY YOUR CONTACT LENSES 
BRANDS) AT WHOLESALE PRICES. 70% 


(ALL 


SAVINGS, EXAMPLE-DISPOSABLES @ 


$17.00. INFORMATION 800-521-3511 


DO-IT-YOURSELF 


DON'T THROW AWAY THAT USED 
__ COPIER OR PRINTER CARTRIDGE! 
Do it yoursel! REFILL IT | CANON" COPIERS | 


it's easy SAVE OVER 75% «чә 95 | 
Lampiete hit асай pa 2 „519.95 | 
ie dai. CT WW 17. LASER PRINTERS | 
а instruehnn PFE, 5 Dd 
MORACK — e 219.95 | 
INCORPORATED Order of Infarmatian| SHARP COMERS 
1 le Жїн EE o (708) 698.054) ЖЕШСЕ * 500^ 
Palos His IL MAS MP FAX (708) 989203 | $929.95 | 


Hidden Videos Electronic Kits • Shotgun Mics 
Vehicle Tracking • Voice Changers * Caller ID 
Bug/Phone Tap Detectors * Locksmilhing * And More | 

P-Hour and 16-Hour Telephone Recorders 
| Automatically Tapes incoming/outgoing calls 
FOR CATALOG SEND $5.00 TO: SPY OUTLET | 
| PO. Box 337, Buffalo, NY 14226 (716) 691-3476 | 


surveillance Devices! 


technology for easy assembly! 


Also available: Tiny г transmitte: 
| $29.95 highest power eveliable. Ten ina 
sensitive of any offered - MD250 $44.95 

Guaranteed Юю be smaller than any 
other transmitters offered anywhere! 


12 Hour i 

Peer ne time up to 12 hours! Recording starts and 
corer -stops automatically when phone is used! | 

1999.95 Also avaliable: 2 line version 


THR-24 $1991 
free shipping Visa/MC (214) 255-7490 
eymor-Radix Inc. Вох 166055 Irving TX 75016 


| RSE edaronic FFrOGUCTS 

| iu Air Purifier / Deodorizer 

| All-electronic device rids areas of unwanted 

TTE Creates lasting fresh air fragrance. | 
33. For home, office, auto, etc. 115VAC/12VDC. 


S| 


SS DEODOR10 Ready to Use .........559.50| 


ға | | Handheld Sonic Blaster Pistol 1) | 
$953,297 from my computer making homemade | 


Rids areas of unwanted pests. Great lor bams, ?//// | 
attlics, cellars, gardens. Trains and conditions wild '/ | 
and domestic animals PPP10 Ready to Use $8950 | 
3:2 3 Mile Voice & Telephone! 

Sî Tiny FM Transmitters 


| High performance, super sensitive, easy-l0-assemble | 
Mis. XFWXTL. = 2 Units .............. nae $49.50 | 


Window 

Bounce ГС 
| Laser [A S | 
Listener Aim at window and listen lû | 


sounds from reflected light, CAUTION - Not for illegal | 
use. LWB3 Plans .... $10.00 (creditable toward purchase) 
|UWB30 Ready to Use (es video tpo)...$199.50 


“REE CATALOG wif 


WC, Visa, Check, Cash, 000 | 
Send or Fax Orders To: Dept PSA 
: PO Box 16 Amherst NH 03031 
Orders 800-221-1705 — Fa&4T2540 WRB4THTI 


ШЕФ MOM £40.00 W 


WE SELL LASERS FOR EXPERIMENTS, LIGHT-SHOWS, 


(90912780543 ` 


САСА СТИВ FAX: (909)278-A887 | 


AMAZING PEN-CULATOR. IT’S A PEN WITH 
A RETRACTABLE CALCULATOR. $16.95 + 
$2.00 S/H. FREE PENLIGHT. GUARANTEED. 
IVAN OCHOA, 11325 SOUTHWEST, 166 TER- 
RACE, MIAMI, FL.33157. 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (B00) 732-5000 


| BUILD MW SW AND FM RADIOTRANSMIT- 
| TERS RANGING FROM 1 TO 350 WATT 
| POWER! Complete Booklet With Many Plans 


And Layouts For $20 (Incl. Postage) Mr. A. 
Kabboua, Rozengracht 214 B Part. 09, Am- 
sterdam 1016 NL, Holland. 


Economical Electronic And Fiber Optic Educa- 
tional Kits, Laser Pointers, Modules, Gunsights. 
Applied Laser Technology Tel/Fax: 
818-791-9597 


LASERS, pointers, lightshows, holography. For 
free catalog write: Midwest Laser Products, 
P.O. Box 2187, Bridgeview, IL 60455 


| MAKE YOUR OWN ALCOHOL FUEL- Modify 


Engines To Run On Inexpensive Alcohol, For 
Plans Send $10 To Suite 406, 185-911 Yates St. 
Victoria, BC V8V 4Y9, Canada 


MICRO POCKET SIZE CAMERA. USES 110 
FILM. $19.95 + $2.00 S/H FREE BINOCULARS. 
GUARANTEED. IVAN OCHOA 11325 
SOUTHWEST 166 TERRACE MIAMI, FL 
33157. 


Suppressed information on diskettes including 
phreaking, hacking, virus, cellulars, radar jam- 
ming, cable, utility metering, pirate television, 
radio and more! Catalogue $1.00 Peregrine 
Dynamics, 720 Portage Trail, Cuyahoga Falls, 
OH 44221 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Sall Lake 
City, UT 84152 (801)-487-3823 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $5.00 P.E.P. Box 


930024-S, Norcross. GA 30093 


UNBELIEVABLE SPECIAL! 38.95, 2 hour 
Home Wiring Videos, MC/VISA, Recording, 
1-800-459-1109, GUARANTEED 


UNUSUAL PUBLICATIONS! Strange stuff! 


Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


EDUCATION & INSTRUCTION 


BECOME A HOME INSPECTOR. APPROVED 
HOME STUDY. FREE LITERATURE. P.C.D.I., 
ATLANTA, GEORGIA. 800-362-7070 
DEPT.PPJ109. 


FREE HOW-TO VIDEOS CATALOG. Many 


Categories Available, ACHIEVER HOW TO 
VIDEOS. 200 East 30th Street. 4H-PS New 
York, NY 10016 212-B02-7062 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 


LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma awarded. Low 


monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.D.1, ATLANTA, GEORGIA. 
800-362-7070 DEPT .JJJ109. 
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EDUCATION & INSTRUCTION 


Tite ла esu duniad imr! 


| Einstein was denied but | 
i one achievement: , ` 
= М. 
: | fe Y < 1 
7 


| Luckily, you have ап | 
| opportunity that { 
| Einstein never did. You i 
can get a real High School Diploma 

| at home in your spare time from ICS. і 
| Not a G.E.D., this diploma can be | 

| 

| 


| yours in as little as six months! 

| DONT BE DENIED! 
nm EXT. 

I сап 1-800-595-5505 °: 


You Can Call 24 bours a day. 7 days a week! 
| Call now, or send this ad, along with vour name and 
| address, today for FREE information. —— 

OS ce Dept. АРСО755, 925 Ook Угее 8 
A ол _ mios] 
LEARN UPHOLSTERING, $2.00 FOR INFOR- 
MATION PACKET, MERV'S UPHOLSTERY 
TRAINING, N2758 SHADOW ROAD, 
WAUPACA, WI 54981. 


LEARN VGR REPAIR. GREAT PROFITS. 
HOME STUDY. Р.С.0.1., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.VRJ109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT | 


CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE, 
Box 7070Р5, Berkeley, CA 94707. 
800-835-8535 х.27. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, at-a-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2A58, 1415 Third St., San Rafael, CA 94901: 
800/552-5522 or 415/459-1650. 


VETERINARY ASSISTANT/ ANIMAL CARE 
CAREERS. HOME STUDY. P.C.D.I, AT- 
LANTA, GEORGIA. FREE LITERATURE. 
800-362-7070 DEPT.CCJ109 


ELECTRIC VEHICLES 


100MPG HYBRID VOLKSWAGEN CONVER- 


SIONS! INFORMATION: 1-800-KAYLOR-K 
BLUEPRINTS: $42.95 KAYLORKIT, 
POB1550PS, BOULDER CREEK, СА 
95006-1550 


ELECTRONIC EQUIPMENT 


HUGE SELECTION of electronic components. 
Best prices available. Send for free catalog. 
Fastronics 2312D Crestview Suite 112-PS1: 
Hudson, WI 54016 


EMBLEMS, PATCHES, DECALS 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


Manufacturers of custom patches and caps. 
High quality. Low prices. Call 800-438-4285 or 
FAX 800-355-3581 . A-B Emblems and Caps 


EMPLOYMENT INFORMATION 


STOP! NEED A JOB? Assemble easy craft 
products from home! 1-800-377-6000 ex6055. 
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| | Beautiful 
CUSTOMIZED PATCHES, PINS, DECALS. | 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Products At Home. 


Free Information. Toll Free 1-800-333-3294 
(Message). 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. 1(805) 962-8000 Ext 
Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


ENERGY SAVING 


Instant, Unlimited Hot Water heater, inexpen- 
sively. Point of use or Inline. 125V or 220V. BSA 
1-800-426-5189. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 


Featuring Sun-Lite(tm). Solar/electric vehicles, ` 


conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FINANCIAL 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. | 


FREE GOVERNMENT GRANTS! BILLIONS 


AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


HOME LOANS- FREE INFO. Secrets Save 
1000's Send SASE To Draxten Loan Research 
Rt.1 Box 209-1 Clinton, AR 72031 


MONEY TROUBLES? REDUCE INTEREST 
CUT CREDIT CARD PAYMENTS. SAVE 
THOUSANDS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed / Bonded. Applica- 
tions to $50,000; Not loan company. TCAC. 
Box 26397, Birmingham, AL. 35260 


Quick CASH. No Collaterial. No credit check. No 
up front fees. 213-882-4269 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, BF6050. 


CALL (24 


FOR INVENTORS | 


WOHK DIRECTLY WITH 
|, REGISTERED PATENT ATTORNEY 


& GRADUATE ENGINEER 
| 36 YRS ENGINEERING & PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH THE 
EXPERIENCE OF AN EXPERT. FREE 228 PAGE 
BROCHURE. CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


Also Specializing in Copyrights & Trademarks 
Associates located at Patent Office 
CREDIT CARDS ACCEPTED * SAT/SUN HOURS 


MICHAEL 1. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 
TOLL FREE US/CANADA 80()-367-7774 | 


Toll Free FAX - US & Canada 800-367-7773 | 
International Phone/Fax 51 6-692-2795 


AFFORDABLE PATENT APPLICATION 
PREPARATION, FREE QUOTE, VISA/MC 
1-800-357-IDEA. JOSEPH N. BREAUX, REG- 
ISTERED PATENT ATTORNEY. 


Pin. "Inventor USA" Wear It 
Prominently, Because You Deserve That. $6.75. 
Same Day Shipping GR. Popok 816 Painted 
Post CT. Baltimore, MD 21208 


| Canadian Industrial Innovation Centre's Work- 


shop for Inventors: Edmonton Oct. 28th, To- 
ronto Nov. 25th, Toys & Games Workshop 
Sept. 23rd Call: 1-800-265-4559, Fax 
519-885-5729 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FOR INVENTORS 
l'INVENTOR'S HELPER! 
i Have a Bright Idea? І 
| PROTECTED Ideas Have PROFIT Potential! | 


| PATENT SEARCH $95 / 2 DAYS | 


PATENTS * TRADEMARKS * COPYRIGHTS 


FREE BROCHURE | 


L. (800) 633-9729 (516) 757-2573 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 

FREE PROTECTION CERTIFICATES, PAT- 
ENT DEVELOPMENT, MARKETING, INFOR- 
MATION. U.S. Patent Office Examiner Suite 
702PSF 233 Broadway, New York, NY 10279 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


INVENTORS’ DIGEST. Celebrating ten years 
as America's only inventors magazine. $22 per 
year. 1-800-838-8808. 


INVENTORS' DIGEST. Celebrating ten years 
as America's only inventors magazine. $22 per 
year. 1-800-838-8808. 


INVENTORS! DO YOUR OWN PATENT 
SEARCH. HOW-TO Booklet $12.95 COLOR- 
PRINT PUBLISHING, 610 Court St., Clearwater, 
FL 34616. 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 


SANDS! REVOLUTIONARY, PROTECTION’ | 


MARKETING METHOD! 
GANIZATION. FREE 
1-800-846-3228. 


NONPROFIT OR- 
INFORMATION: 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


NATIONAL REGISTRY. Protect ideas before 
showing anywhere. Questions? Box 945 Nar- 
berth, PA 19072 . 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 " 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


Respectable Canadian brokerage firm seeks 
quality products to underwrite (take public) 
Write: 580 East Mall, Suite 1501, Etobicoke, 
Ontario, Canada M9B 4A7 


SCAM INVENTION MARKETING COMPAN- 
IES EXPOSED! Free report. Talk with actual 
victims in your state. 800-428-5779 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


STOP PAYING FOR UNMARKETABLE DE- 
SIGN PATENTS! PATENTials INCORPO- 
RATED: SEARCHES, PROCURES UTILITY 


PATENTS, MARKETS & LICENSES INVEN- | 
| TIONS FOR A PERCENTAGE. 800-261-7467 


| USA. 


GOVERNMENT SUPLUS 


CASH -IN ON MILITARY BASE CLOSING! 
Complete guide on Selling and Buying Surplt 
for PROFIT. The author, a former Navy Supp 
Officer- now president of Surplus & Supp 
International Corp., provides comprehensive di 
tails. 1-800-557-0824 


GOVERNMENT AUCTIONS in your area. Car 
Trucks, Computers, more! Satisfaction Gua 


| anteed! Call Now: 1-800-601-2212 Ex. SP6050| 


GOVERNMENT AUCTIONS in your area. Car 
Trucks, Computers, more! Satisfaction Gua 
anteed! Call now: 1-800-601-2212 Ex.SP6050. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! Fi 
$20.00 Discount Mention This Ad. Ca 
1-800-448-0133. Fax: 1-203-375-9270 


RECEDING HAIRLINE STARTING T 
WORRY YOU? Stop hair loss and watch it gro 
back. No medical procedures or chemical 
100% Money Back Guarantee. Send mo fi 
$27.50 to; Hairline Remedy Р.О. Box 427€ 
Tuscon, AZ 85733 


HEARING AIDS 


FREE 
CATALOG! 
New Hearing Aids 


* All Models 
| * Huge Savings ON 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


Hearing Aids Deal Direct. Guaranteed Lov 
est Discount Prices. Top Quality Made in th 
Home Trial Free Information 
1-800-641-4327, True Sound 


HEARING AIDS- GUARANTEED LOWES 
PRICES! No huge commissions. Home {пг 
terms. All makes. We're the oldest, bigges 
best. Custom instrument specialists. Free il 
formation, (800) 323-1212. Lloyds - PSC. 


HEARING AIDS: So tiny yet so powerful. NE! 
FREE CATALOG. All styles available at savinc 
of 1/2 or more. POWER HEARING, P.O. Box 3 
Alpine NY 14805 1-800-260-4135 


TOP QUALITY- BEST PRICES- FREE САТ) 
LOG. Home Trial, Call SCI  Hearir 
1-800-414-1551 


HOBBIES & COLLECTIONS 


COMPREHENSIVE CATALOG Of Coins 
Sports Memorabilia Plus $1000 Replica Bar 
Note 15 Yours For 506. CCC, Inc 853 Hempstee 
Turnpike, Franklin Square, NY 11010-0002 


| HOUSEHOLD PETS 


| THE NO CAN, safe, effective dog training ratti 


send $5.75 to MPS, POB 73254, Houston, T 
77273. 


HYPNOTISM 


FREE! Self Hypnosis Report. Write: JKL 3é 
Penobscot Building, Detroit, MI 48226-P 


INVENTIONS 


INVENTIONS, new products. We submit 


industry. Patent services. 1-800-288-IDEA. 


Popular Science/August 199: 


ae 4 


INVENTIONS WANTED 


IVENTIONS DEVELOPED MARKETED Free 
ROTECTION CERTIFICATES. Patent Office 
ormer Examiner, Licensed Patent Engineer, 
lanufacturers Representative. Patmart, Suite 
02PS, 233 Broadway, New York, NY 10279 


IVENTORS: Free information package, exper- 
inced patent attorney in Washington, DC. 
00-676-6670, J.P. Halvonik 


IVENTORS: The Concept Network represents 
iventors who want to PATENT and MARKET 
leir new product ideas. Call 1-800-835-2246 
xt 144 for free information kit. 


WVENTORS: Utilize The Logical Process to 
rotection and Potential Profits. Free Advice. 
PSI Washington DC 800-458-0352. 

KITES 


HEE KITE CATALOG! 1-800-724-7267 
xt.PS 100's of Kites! Fantastic Selection! Call 
Hrs) 1-800-724-7267 Ext.PS 

LOANS BY MAIL 


IGNATURE Loans, must have checking ac- 
punt & steady job. Call 1-800-445-0680. 


LOCKSMITHING 
OCKSMITH, METHODS, MANUALS, TOOLS, 
ATALOG $12.00, ABCS, PO BOX 727, SHER- 
ORN, MASS, 01770. - 


LOTTERY 


inovative Jackpot System Increase Chances 
Теп. Information: Winner Box 102 Suwanee, 
ІА 30174-0102 


MAGIC 


ROFESSIONAL MAGIC! Huge Catalog, over 
000 Tricks and Books. $6.00 Hank Lee's 
lagic Factory, Dept. PS8, 127 South Street, 
oston, MA 02111 


IEARVISION "SPY" SUNGLASSES! $4.99 
lelivered. Rally-Mag Box 1274, Newport, CA 
2659 


NEW PRODUCTS 
DO WONDERS 


Mier, | 
FUN | 


os wses—sports, А dan "?] 
d суи эши. ы. 
У aight games. Attaches easily to 
1 “М bicycles, skateboards, rere 
of & MORE! Guaraniced (less S&H, & 
Lol Batteries) $7.95+$1.50 S&H. 
ze o Ru [WY RES, ADD A% STATE TAN + APPLICABLE LOCAL TAA.) 
CLARITY 


Flashing NY 11366-1908. 


For more info & secrets-plans- 
products catalog-SASE Dept T. 


Amaze 
Your 
Friends 


You Get 3 Sized Tension Keys. Precise Instructions & More. 
Note: this device is to be used for demonsiration purposes only’ 
Satisiaction Guaranteed or Full Refund: 2 weeks delivery. 
Send NOW only 58.95 + 52 S&H іс. Sale Marketing Co., 
90 W. Montgomery Av No.366R, Rockville Md 20850 


РҮ PENS! Disappearing Ink! Two for $5.00 
loss, Box 5702, Montery, CA 93944 


Concrete Dome Kil (800)608-0001 


Monolithic Constructors, Inc. Free Brochure 
PO) Вох 479-H = Italy; TX. 76651 or $19.95 
Build your own strong Video 
| ü 
concrete Monolithic 


|Dome™! Offices, 
homes, sheds, 
саип, rental 


units, etc. 
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Red blinking light unit six lights ; | 


OF INTEREST TO ALL 


TRACE SWEDISH FAMILY ANCESTORY Info 
Package & More, Send $40 U.S Money Order 
Only To: Krown Associates Box 1261, 350 05 
Vaxjo, Sweden. 


PLANS & KITS 


- Superinsulated - 
Natural Spaces 


Dome Homes - Pre-cut kits 
Dome Tour Video 
1-800-733-7107. 


PLANS, BLUEPRINTS 


GAZEBO BIRD FEEDER. Elegant octagonal 
design. Enhance your property. Rustic cedar 
shingles. Fun, easy, detailed woodworker's 
plan. $7.50 J. Russell, Plan G3, P.O. Box 863, 
Junction City, KS 66441 : 


NOAH'S ARK, full size blueprints, 18 ANIMALS, 
$7.50, Sawdust Plans, 2552 Tanglewood Dr., 
Decateur, IL 62521 


PLASTICS — 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00. CASTOLITE, 
95K/PS, 4915 Dean, Woodstock, IL 


RUBBER, plastic compounds, techniques, 
sources. Free information: Caster, Box 
16586V8, Memphis, TN 38186-0586. 


POETRY 
SONGS COMPOSED FROM YOUR POEMS. 
Recording- Publishing- Cash Awards. Broadway 


Music Productions. Box 7438PS, Sarasota, FL 
34278. . 


REAL ESTATE 


GOVERNMENT LAND 
US CITIZENS ONLY 

20 acre claim program still available, get yours for 

$20 govemment fee, in AK, AZ, AR, CA, CO, ID, MT, 

NV, NM, OR, UT, WA, WY. For complete, step-by- 


step package including maps, telephone helpline, fil- 
ing forms, etc. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acra). 


Trees, Creeks and Willie, 20 QUALITY acres (and 

up), close to Yellowstone Park, starting at $19,500 

or less. Easy Owner Financing. Guaranteed 

Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 

. PS, P.O. Box 1153 


1315 East Main • С 
Bozeman, MT 59771-1153 * (408) 586-8088 


Call Toll Free: 1-800-682-8088 


BARGAIN HOMES- Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-805-962-8000 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


COLORADO LAND. Free list of spectacular 
land from 40 to 20,000 acres. Ponderosa pines, 
canyons, 360 degree views, creeks, National 
forest. Owner financing. From $250 per acre. 


Call Red Creek Ranch, 719-485-0656 Void | 


Where Prohibited 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


PLANS & KITS | RECIPES 


GRANDMA'S Crazy Cake and molasses cook- 
ies. $3.00/ SASE: Recipes, P.O. Box 430, Victor, 
MT 59875 | 


REMAILING SERVICES 
CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, illinois ` 60645. 
312-764-0100, 800-890-3199 


| Coral Springs, FL 33071 


STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978. 
Liguid applied Fiberglass Reinforced Acrylic 


Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
|panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 

' We still have areas 
available in various 
regions for Dealers 
and Distributors 


mE 
* 


ane Inquiries are 
| STEMS ME welcome. 
| CH a: = b Call POLAR SEAL 
| wr 1-800-343-7663. 
| NM мч j^ MON-FRI 8AM - 5PM 
| w FAX 1-219-356-1859 
| el HUNTINGTON, IN. 


Order "CUSTOM MADE" 


RUBBER STAMPS 


: К Great Бы чыз 
‚АЩ ст UP TO 4 LINES only SeyQ5 
н (Max 30 leners per brg each 
s INK PADS only 51.95 ea 
бресту союе Black Bue Hed Green 
dd гас per order for postage & handin 


A 
THOUSANDS OF SATISFIED CUSTOMERS! 


° АИ Major 
* Com Systems 
Verc 

» Huge Savings 
* Easy installation 
* Complets Intruct. 
Over 1 Million Depend on Skyvision® 
e 1-800-334-6455 
qs inti 218-730-6231 Fax 218-739-4579 
Skyvision, Inc.® 

1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


OR UPDATE YOURSELF! 


š " 
Lom 


INSTALL 


Get sound for VIDEOCYPHERII like others do, 
without codes. $19.95. NASSIRIAN, Box 382-S, 
Rio Linda, CA 95673 


LOWEST PRICES FOR SERIOUS BUYERS. 
Shop around, call us last. Free price list. 43 
years іп business. ANTENNA KING. 
1-800-814-5377. 


` SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


COLD LIGHT KITS- Chemical, Sound, Elec- 
trical, Bioluminescence. SASE for information: 
CRYOLUME, 2139 North University Drive, 8274 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


MAILORDER NATIONWIDE- CHEMICALS 
AND LABORATORY SUPPLIES- 
GLASSWARE. OVER THE COUNTER SALES 
IN CALIFORNIA. SAME DAY SHIPPING. 
WHOLESALE SCIENTIFIC CO, INC. 
415-637-8888. 


MAKE EXPERIMENTAL FIREWORKS & 
ROCKETS How-to books, chemicals, tubes, 
plastic shells, tools, supplies. Catalog$1. Skylig- 
hter, #8, PO Box 480, Round Hill, VÀ 22141 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 f 


| 


SCIENCE & CHEMISTRY - 


ROCKET RECIPES and more! Fly what you 
can't buy! Free Complimentary Chapter and 
Catalog. Digatek, 2723 West Butler Drive, Suite 
105, Phoenix AZ 85051 


SURVIVAL LOGIC. Laws Of Survival For 
Humans. $14.95 Bioservices P.O. Box 1656 
Tomball, TX 77377-1656 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SH95, Box 982F, To- 
ronto, Canada M4Y2N9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


SWIMMING POOLS 


Pool Alarms Under $20.00. Protect Children 
Send $5.95 For Plans. P.O’ Donnell 1716 Doyle 
Ave. Pittsburgh, PA 15221 


TOOLS & MACHINERY 


i LATHES 
‘Starting at $ 410 
"Mils *Metals *Books | 
* Precision Instruments 
Catalog $ 1.00 
513- 322-8562 (800 number for orders) 


CAMPBELL TOOLS COMPANY 
0100-Е SELKA RD SPRINGFIELD. ОН 45505 


E 
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BOX 536-PS • HURRICANE, WV • 25526 
(304) 562-3538 


* Mills 
. Lathes 
; * Routers 


* CAD/CAM, too. I 
» PC-Gontrolled | 
. State-of-the-art | 


=H CAD/CAM 
Call Now! Demo Disk 
(310) 606-9340 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


BUILD ALMOST ANYTHING! INVENTORS’ 
DIRECTORY lists scores of companies that sell; 
Tools, Equip., Plastics, Hardware, Woodwork- 
ing, Science, Books & More! Most offer FREE 
CATALOGS! Send $7.00 (P&H incl) to: MEW 
Design Services, Box 165, Belton, MO 64102. 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback quar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 


| required. Lifetime Warranty. $149.95 Jenesca 
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Inc. 800-639-9471 
Waterwise Purifiers.. homemade distilled. 


(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 
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EDITED BY WENDI E. BLACK 


75 жые Aso, 


100 Years AGo 


armed the “ poor ' : steel building is a struc- 
man's чей s a ture supported by a steel 
the new Flivverette’ 8. frame that "carries" the other 
. cost of operation is : construction materials. Other 
even less than trolley. materials will be required. 
fare. This vehicle is ` chiefly for alternate functions 
driven by a 24-volt enclosing the structure from 
electric motor that. de- the elements protecting the 
rives its energy from a frame from fire, and providing 
14-cell storage battery. | architectural effects —than 
The. battery Wr de to - | that of giving strength. No 
a maximum of 33. ы | matter how high the building 
volts. An electric is, the exterior walls do not 
charging station can | need to be heavier at the bot- 
be bought for a small ` tom than at the top. The only 
sum and power is con- - height restrictions are those 
ducted from the light- imposed by the character of 
ing current inthe: the foundations, the land, and 
home. Two and a half r economics." —August 1895 
kilowatt hours are re- ` 
quired to charge the 


25 YEARS AGO 


Expenunenta: Авдоз 


battery, which, at a 

cost of twelve cents, ._ 
gives the car a travel ` 
range of approximate- 
ly 28 miles and a top- 


n a simulated car crash to 


speed of approximately.. test experimental airbags, 
25 miles per hour." DE the restraints demonstrated 
—August 1920 . considerable life-saving poten- 
In the United States, tial. Initially, the bag is rolled 
there are very few electric à up beneath the dash; the im- 
vehicles now on the road. . pact of a collision triggers the- 
Electric delivery cars are ` inflation of the bag. As the 
common in Europe, and- crash-test dummy bolts for- 
` a few manufacturers, ` ward toward the dash and 
"such as Fiat and Peu- ^ .. windshield, it is cushioned. 
geot, currently offer dus i The bag then deflates, under 
smaller automobiles i in the pressure of the dummy, to 


eliminate a violent rebound." 
—August 1970 


electric versions. 
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STEEL BUILDINGS TUNNEL VENTILATION 


TUBES TO WARM ' 
Lamm. 247 


75 YEARS Асо 


Bi Proposes tunnel project to 
connect New York and 

New Jersey for thousands of 
cars, trucks, and horse- x 
drawn carriages initiates the 
need for proper ventilation. 
These vehicles will discharge 
carbon monoxide into the 
planned 8,500-foot tunnel. 
Thus, researchers have been 
asked to assess what percent- 
age of carbon monoxide may 


be present without causing er will insure controlléd ven- 
injury. Upon investigation, no | tilation, safety, and comfort.” 
ill effects were felt when con- | —August 1920 

centrations were up to five in The Holland Tunnel's ven- 
ten thousand of air [or 500 _tilation towers are still in use 
parts per million (ppm)]. today. They hold 84 massive 
Four ventilation shafts with | fans that exchange air every 
3,600 feet between them at 90 seconds to maintain car- 
the pier heads on the two bon monoxide levels at or 


sides of the riv- below 50 ppm. 


25 YEARS AGO 
Man-Mapbe DIAMONDS 


his is the first gemstone-quality 
diamond created in a lab. Using 
very high temperature and pressure 
in a special press, scientists at General Elec- 

tric Research and Development Center produced the 
diamond in a solution of carbon atoms. The facets in this 
three-quarter-carat stone are natural—they resulted 
when the crystal was produced.”—August 1970 

Chemists have since produced synthetic diamond. films 
from a heated polymer, but these films would mostly be 
used as protective coatings or super-hard abrasives. 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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JED-EAB. 191 HP 4X4. /ts big. Its tough. And it’s here. Introducing x 
the all-new Chevy ZR2 Extended-Cab. Hot off the press, this ZR2 Extended-Cab gives you | 
more of what you want їп a truck, апа more of what you need. Much more. 

Watch its wide front and rear track hunker down in the dirt while the available 19] 
HP Vó kicks back. No other VO in this class can touch it for power. Below deck, 46 mm 
Bilstein shocks are strapped onto an offroad suspension package that takes no prison- 
ers. Got gear? Stow it in the room this extended cab provides. The new Chevy ZR2 


Extended-Cab. Go big. Or go home. Chevy S-Series 
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For a free product brochure call 1-800-950-2438. 
The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1994 GM Corp. All Rights Reserved. Buckle up, America! 
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